





CONCRETE 


AND 
CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 





VOL. LI. NO. [0 


FIFTY-FIRST YEAR OF PUBLICATION 
ANNUAL SUBSCRIPTION 2is., POST FREE. $390 im Cancds and U.S.A. 





LEADING CONTENTS 


Fitness for Purpose 


The Design of Prismatic Roofs 
By Professor Ibrahim Gaafar 


The Cost of Multiple-Story ii. 
By O.N. Arup, C.B.E. 


Prestressed Precast Beams 136 ft. Long 
Stands at Madrid Racecourse 


Glass-and-Concrete Arch of 32 ft. Span 





ISSUED MONTHLY 




















For catalogue of “‘ Concrete Series "’ books on 
BOOKS ON CONCRETE concrete ‘a allied subjects, send a postcard to: 
CONCRETE PUBLICATIONS LTD., 14 DARTMOUTH ST., LONDON, S.W.1. 





CONCRETE AND CONSTRUCTIONAL ENGINEERING OcrosEr, 1956. 


These illustrations show two pairs of the left-hand cylinder was made with 
concrete cylinders, 12 in. x 6 in.. after | ordinary Portland Cement, and that on 
immersion for 7 years in sulphate solu- | the right with Sulfacrete. All were 
tions where the equivalent SO, content ) mixed 4-2-1 with water/cement ratios 
was 500 parts per 100,000. In each case | of 0.6 made to Code of Practice. 


HESE tests prove conclusively the value of using 

Sulfacrete, formerly known as Blue Circle Sul- 
phate Resisting Cement, for concrete which is 
liable to the destructive action of soluble sulphates. 
The protective value of the Sulfacrete has been 
proved by its successful use for sewerage schemes, 
pipe lines, piles and foundations. 


Supplied by THE CEMENT MARKETING COMPANY LTD. 
Portland House, Tothill Street, London, $.W.1. 
G. & T. EARLE LIMITED, HULL. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Glam. 





BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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_ FROMETO. 


Prometo hydraulically controlled moving 


A rapid and forms maximise production rates, mini- 


mise labour requirements, and reduce 


highly costs considerably. They are invaluable 
in the construction of multi-storey build- 


economical ings, silos, water-towers, shaft-linings and 
other forms of concrete structure. 
method of 
. We have the sole rights for the manufac- 
erecti ng ture and use of Prometo equipment in the 
United Kingdom. Enquiries are invited 


structures of all from Consulting Engineers, Contractors 


kinds and Architects for the arrangement of sub- 
licence agreements for individual jobs or 
prescribed districts. 


wun THORNTON «= 


WELLINGTON ROAD, LIVERPOOL 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 


A 
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POWER 


BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view, of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone: Chatham 45580. Telegrams: Cembelgi, Chatham. 
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The Drayton }-Ton Diesel Dumper—backed by a 
first-class after Sales Service. This model is built for 
hard work —rugged in construction and reliable in 
operation. Speedy too! Saves time and money. 
Every job costs less. 


Centrally pivot- . . . incorporates al] modern developments 
ted rear steering 


axle ensures in small-dumper design. Maintenance is 
good ground ad- 2. 
hesion over cut to a minimum, and the all-round 
rough “ going ? z ‘ 
efficiency of this latest introduction makes 
The “ Drayton "’ will this Dumper a valuable and indispensable 
limb dient a 
edad an.anee ee addition to modern building 
requirements. A larger I-ton 
model is also available in- 
Heavy duty “ Salisbury “ : adieu 
Geet cate cts Aes corporating all the advantages 
tial is standard equip- of the machine illustrated 
ment. 
above. 


Equipment in- 
cludes Petter 


A.V.A.L diesel \ , ) 
engine ade- IN 
quately housed. , / = = 

Cushioned , = - ww 


cost and indus: NG (DRAYTON) LIMITED 


trial three-speed 


= WEST DRAYTON, MIDDLESEX 
PHONE: WEST DRAYTON, 3221/2/3 
GRAMS: ‘ROADMACH’ WEST DRAYTON 





of the “SWING WEIGHBATCHER ” and the “MONO-RAIL TRANSPORTER ” 
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DENISON MODEL TIA/MC 
COMPRESSION TESTING MACHINE 


for concrete cubes, cylinders, bricks etc. 
An extremely accurate machine with capacities of 100, 150, 200, 250 and 300 tons, the TIA/MC 
comprises a Loading Unit and a Console which can be arranged to suit individual needs. 


The Loading Unit is rigid, robust, and easily accessible from all sides. An almost pulsationless ~ 
oil pump ensures smooth loading. A Load-Pacer can be fitted for loading at a constant and pre- 
determined rate. 


The Console houses the load gauges, pumping unit and controls. Its remoteness from the 
loading unit minimises shock to the load gauges. 


The design, craftsmanship, and outstanding performance of this machine are the result of 
85 years of experience in testing-machine manufacture. 


Full details of the TIA/MC will be gladly sent on request 


SAML. DENISON & SON LTD. 
HUNSLET FOUNDRY, MOOR ROAD, 
LEEDS 
Established 


Ist January, 1820 *Phone: LEEDS 75488 "Grams: ‘“‘ WEIGH, LEEDS 10”’ 


London Office : Terminal House, 52 Grosvenor Gardens, London, $.W.! "Phone: SLOane 4628. "Grams : ‘‘Denwatest, Sowest, London” 
Midlands Office : White House, ||! New Street, Birmingham 2 ‘Phone: Midland 393!. "Grams.: ‘‘ Weigh, Birmingham " 
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‘WELECRETE 


HYDRAULIC 


CONCRETE 
TIPPER 


Designed for strenuous full- 
time work on all kinds of build- 
ing sites, the Telecrete has been 
proved both efficient and econo- 
mical for transporting ready- 
mixed concrete from a central- 
mixing plant. The sturdy 
hydraulic controls are easy to 
operate. Ideal for public works 
contractors. 


Illustrated literature available 
on request. 


TELEHOIST LIMITED 


TELEHOIST WORKS - CHELTENHAM «<« GLOS 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ § Contracts 


—— 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earis Colne 410 


Manufactured for us by Horner & Wells, Led., Engineers, Chelmsford, Essex 
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| consuirinc ENGINEERS i G MOUCHEL A PARTNERS LTO 


PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736 
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Underpinning 


by 
Pynford 


fee ae ee Ge a 2 ew eee ee 


{ Pynford Beams have beer constructed at 
all levels, when forming lintels, etc., and during 
the repair or extension of existing foundations. 


2 Pynford offer a Compl: Fi dati 
Service including Site Investigations, Foundation 
Design and Construction, Underpinning and 
Jacking. 





3 Pynford Jacking, based on entirely new 
age is a solution to the problems of 
M. ning Subsidence and Clay Shrinkage 


4 A new range of jacks which are controlled 
by moving water levels enables the distortion 
caused by settlement to be corrected swiftly 
and cheaply. 


S$ Write for free illustrated brochure. 


Illustration shows a steel stool acting as shear 
reinforcement in a Pynford Beam 


Pynford 
Lirmited 


Patentees 
Foundation Engineers, Site Investigations, 
Underpinning, Jacking 
74 LANCASTER ROAD, STROUD GREEN 
LONDON, N.4 
Telephone: ARChway 6216/7 


“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. ‘.ny workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L™ 


DEBURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
BEE 6 Ro 
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LENSCRETE 
TRANSLUCENT 


CONCRETE 











Included in the long list of important LENSCRETE CON- 
TRACTS is the glass-concrete arch 250 ft. long with a span 
of 32 ft., illustrated above, which was recently designed and 
constructed by us for the South of Scotland Electricity 
Board. Mr. J. Henderson, Chief Engineer. Consulting 
Engineers: Messrs. Ronald Walker & Co. 


LENSCRETE °: LTD sion “Swe 


TELEPHONE : MACAULY 1063 


Agents in all parts of the British Isles, Dominions and Colonies. 
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All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAiLsworth 1115/6 
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"Royal Mint St. 
Widening. Photo- 


graph by permission 


of Civil Engineer, 
King’s Cross, 


B.R. Eastern Region. 


ANOTHER 


I \ \\ A y H \ \ \\ Anglian Prestressed 


Products are in use 
throughout the U.K. 


Pp R E STR E S A} = D on many projects. 


RAIL BRIDGES 


Pp R 0 D U ts ROAD BRIDGES 


PYLONS, PILES 
SHEET PILES 
ROOF AND FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD. 


16 @ LENWADE !5 NORWICH. TEL.: GT. WITCHINGHAM 29! 
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Free- 


& NEW REVISED 





: RAWLBOLT 
(3 
Or L reference chart 


Your old R1144 standard reference 
chart is now obsolete, as the introduction 
of universal type shields has changed 
many of the dimensions of Rawlbolts. 

ee a eee Se le 


To Dept. J.£.S. The Rawiplug Company, Ltd., printed in colour, of immediate value for 
Cromwell Road, London, S.W.7 details of all sizes of Rawlbolts, depth 
Please post me a copy of the completely revised and diameter of holes needed and =aee 
edition of the Engineers Rawibolt Reference and types of tools available. Fill in the 
Chart (Publication No. RI 1/44). coupon now and have your copy sent you 
lian Baan free and post free. 


Address 


RAWLE PLUG 


(County) 
For the attention of 


THE RAWLPLUG COMPANY LTD 
CROMWELL ROAD LONDON ~- S.W.7 


—_—_———S=——S———— ee ee erreeewmr Ore Ol Or OO 
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‘Jims 
= 























—2 ¥, 


4AM 


Wives 








: = = * 


The reinforced concrete frame of a ten-storey block of flats for Battersea Borough Council 


Borough Engineer and Surveyor : H. Atkinson, Esq., A.M.1.C.E Architect W. R. Fowler, Esq., A.R./.B.A 
Consulting Engineers W. V. Zinn & Associates Assistant in Charge W. J. james, Esq 


RUSH & TOMPKINS LTD. 


Building & Civil Engineering Contractors 


SIDCUP LONDON ¥ DURBAN 7 COLOMBO EDMONTON, ALBERTA 
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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams: “ Cemeut, Penarth” 
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JOHN MOWLEM 
& CO. LTD 


Span 40 feet, length 120 feet, radius 
30 feet . . . and its finish is fault- 
less! How was this achieved? By 
the use of Thamesply Plywood 
Shuttering, the smoothest, lightest, 
most economical shuttering of all. 


Contractor: John Mowlem & Co. Ltd. for the Telegraph 
Construction and Maintenance Co. Lid., Metals 
Division, Manor Royal, Crawiey. 


Architect: The late Arthur H. Russell Esq., A.R.I.B.A. S THA MpSee 
the result of : 





PLYWOOD SHUTTERING 


(Ppene! Gentes "W.B.P.”’ Te 
W.8.P. means Weather and Boil Pro of 


Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LIMITED 


Harts Lane * Barking - Essex * Telephone: Rippleway 5511 





TA 8636 
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VIBRATION }f PROBLEMS WITH 
DRY MIXES 

AND COARSE 

AGGREGATES 


Choosing Machines 
for Lower Costs 


OcTroBer 1956, 


Few power tools have such a self-destructive 
effect as the concrete vibrator. The strain 
on the bearings alone is immense. It is 
therefore generally accepted that this type 
of machine has a working life punctuated 
by frequent periods of repair. Reducing 
this high maintenance cost usually means 
designing a tool with reduced vibratory 
effect, but in the CP range of modern 
vibrators this shortcoming has been elimin- 
ated. 


The latest two-man model (CP-5180) is 
built to stand up to long periods of heavy 
work even although it has a capacity of 
70/100 cubic yards per hour. The same 
features are incorporated in two other ver- 
sions for one-man operation, the CP-219 
and CP-325, both of which are well-known 
for high efficiency in relation to low main- 
tenance. 


The outstanding feature of these vibrators 
is their remarkable vibratory effect in the 
driest of mixes and the coarsest of aggre- 
gates. Specifications and full details of 
CP vibrators are provided in literature freely 
available on request. 


MAKERS OF HIGH-CLASS ROCK DRILLS, 
AIR COMPRESSORS & POWER TOOLS 


CONSOLIDATED PNEUMATIC TOOL CO.LTD.,232, Dawes Road, London, S.W.6 


CP72 
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The Best BIG y 
British BAR BENDER... 


For the fastest and most accurate bending 
a ait ae of single bars up to 2-inch diameter or a 
group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 


world-wide reputation. 


% FOR SALE OR HIRE 


AcROW, 


Send for full descriptive brochure, prices and hire rates to :— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 
Tel: AMBassador 3456 (20 lines) 


Branches at: Birmingham ~- Liverpool - Manchester - Leeds - Bristol - Newcastle - Southampton 
Swansea - Glasgow 


Bending a group of heavy bars toa 
large radius 


Bending a group of small bars toa 
small radius 
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IMPORTANT 
FACTS ABOUT 


101 T.S. 


WATERPROOFER . . . EVOSET 101 T-S. increases the workability of 
concrete. It reduces water/cement ratio and thereby gives dense and 
waterproof concrete. 


HARDENER ...EVOSET 101 T.S. produces HIGH EARLY and 
ULTIMATE STRENGTHS and consequently hard, dustproof and 
oil-resisting concrete. 


QUICK SETTING . . . EVOSET 101 T.S. substantially reduces the 
setting and hardening time for any concrete or mortar mix. Roads 
and pavements can be open for traffic in half the time. Greater output 
is assured. Units can be stripped in half the normal time. No breakages 
through early stripping. Fewer breakages in transit. 


FROST PROTECTION .. . EVOSET 101 T.S. makes the freezing 


of concrete and cement mortar impossible by increasing the internal 
heat and simultaneously reducing setting and hardening time. 


ECONOMICAL . . . EVOSET 101 T-S. is low priced. Normal mixing 
ratio is 1 part EVOSET 1o1 T-.S. to 10 parts water. Will not deteriorate 
in store. 


SAFE... EVOSET ror T.S. is simply added to the gauging water and 
thus uniformly distributed—no flash sets. It has no corrosive action 
on properly embedded steel reinforcement. 


use FAVILS 3m 101 TS. 


in all concrete and cement mortar mixes for quick setting. rapid hardening anc waterproofing. 


Order now at 3/6 to 4/6 per gallon, according to quantity, and be AN 
PRICE well prepared for the winter. Will not deteriorate in store. Supplied 
in 40-galion drums. Descriptive leaflet gladly sent on request 


EVODE LTD., STAFFORD, ENGLAND "<i?" : 


l elegrams 





590/1/2 
ode, Stafford 
Lendon Office: | Victoria St.,$.W.1. Telephone: ABBey 4622/3 
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Maxweld § reinforces it 


Day by day, MAXWELD reinforces 
it: reinforces concrete and 
brickwork, reinforces its own 
reputation. MAXWELD fabric is 
made to BSS 1221 Part A—and 
closely controlled for quality from 
raw material onwards. 

Do you need reinforcements? 

Call up the MAXWELD man! 

He'll tell you all about MAXWELD 
and what it can do for you. He'll 

tell you what type you need, how 
much you need, and how much 

it’s going to cost you. He's backed by 
Richard Hiil’s Design Service, 

always ready to work out 

detailed plans and estimates. 

He’s backed by a first class product. 
—and a first class delivery service. 
Call up the MAXWELD man—at 
Middlesbrough, London, Birmingham, 
Manchester, Leeds, Bristol or Glasgow. 





Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 
A MEMBER OF THE FIRTH CLEVELAND GROUP > 


CRC 2x 
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Y¢S/\ TWENTY FOOT TOWER. GAN BE ERECTE 
USING THE NEW ME EES Sef LOCK 


No nuts! No bolts! No pins! No clips! And no toois needed — Mills Self-Lock frames just slot into 


one another. It’s the fastest as well as the most economical scaffolding in the world. It’s safer too, 


because all the load is on the upright member and there’s nothing to lose, nothing to be overlooked. 


With the standard s’ x 2’ frame, Mills Self-Lock Scaffolding is practical and economical for construc- 
tion, maintenance and shoring jobs—large or small. Find out more about this amazing scaffold 
system right away. 








WAVE YOU HAD A 

DEMONSTRATION? 
Ask your Mills 
representative 
to call and de- 
monstrate with 
a model on your 
own desk ; 





























MILLS SCAFFOLD CO. LTD., (A subsidiary of Guest, 
HEAD OFFICE: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W 
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Vettlefolds, Ltd.) 
HONE; RIVERSIDE 3011 (10 LINES) 
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OU NU 


SPECIALISTS 























& co. (co inings and Renderings 
iries for Gunite Linings oe any part 
We invite ry structures of every kind in any 


° 
for new OF of the country: 


CREWE 
H ASLINGTON Crewe 2265-6. 


Telephone - 








— 


accurate particie size analysis 





Vibration alone or hand shaking is not sufficient for accurate 
particle size analysis of materials. Vibration alone is more inclined 
to aggregate the particles. The Inclyno Test Sieve Shaker ensures 
perfect segregation of the various particle sizes in the shortest 
possible time having a double movement of gyrating and jolting 
the test material. 


The Inclyno Test Sieve Shaker is an essential unit for all laboratories 
and is standard equipment in many government laboratories, 
nationalized industries and industry in general. 

Operated by a fractional h.p. motor and supplied complete with 


automatic time switch covering test periods up to 60 minutes. 
Models available for all sizes of standard test sieves 


INCLYNO 


TEST SIEVE SHAKER 


Write or telephone Crawley 25166 for List IN 5010 
THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 
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This detail of a Unistrut pipe-run shows how the 
concrete inserts, integral to the tunnel wall, made the 
maximum time-saving, vet still allow flexible arrange- 
ment of the installation 


BUILT IN A//4/6////¥ SAVES YOU MORE! 


UNISTRUT 


CONCRETE INSERTS 


Placed when the concrete is poured 
accept fixtures at any point 


Unistrut Concrete Inserts have many special advan- 
tages—practical as well as economical. Available in 
runs up to 20ft, they form an integra! part of the build- 
ing structure, yet allow the same infinitely variable 
insertion of fittings as the basic Unistrut system. They 
drastically reduce the amount of detail drawing re- 
quired for a given installation, and give greater con- 
venience—as well as reducing cost—when alterations 
or extensions are to be made. 

Unistrut, developed in the United States to cut 
onsite costs, is a simple system of strong steel chan- 
nelling, with a rapid self-locating nut and bolt 
assembly, which carries a vast range of fitments—for 
pipe, cable and conduit runs; storage racking; 
electrical fitting (including fluorescent trunking). 

It will pay you to know about Unistrut before you 
plan that new project. May we send you details? 


Please write to : 


Telegrams: SANKESHEL, CANNON-LONDON 


(C.C.B. ra 
UNISTRUT division of Sankey-Sheldon Ltd. Dept. 
Pa46 Cannon St., London, E.C.4. Telephone: City 4477 
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BUILT-IN UNISTRUT SYSTEM 


1. CONCRETE INSERT, SOLIDLY ANCHORED. 
2. BOX-SECTION STRENGTH. 

3. CONTINUOUS ENTRY FOR FITTINGS. 

4. SELF-LOCATING NUT ASSEMBLY. 

5. COMPREHENSIVE RANGE OF FITTINGS. 


Unistrut channel (including concrete inserts) is 
formed in cold-rolled 12 or 16 gauge steel. A 
self-locating nut, placed anywhere along the 
channel, remains in place while the bolt is in- 
serted—one hand is always free. Serrated 
grooves in the nut “bite” home on the channel 
lip. This tough, positive assembly secures maxi- 
mum speed and strength, yet allows infinitely 
variable adjustment. 
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FRANKIPILE 


3 


FRANKIPILE 


: 


FRANKIPILE 


a4 


a 
_ 


ta 


Photograph by courtesy of Centrai Electricity Board 


THE FRANK! COMPRESSED PILE CO. LTD. - 39 VICTORIA STREET LONDON SW! 
CABLES * FRANKIPILE SOWEST LONDON 


AND IN AUSTRALASIA ° BRITISH WEST INDIES * IRAQ © RHODESIA - S. AFRICA 
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WHARF AND TRANSIT SHED, MILFORD HAVEN, Messrs. LIVESEY & HENDERSON, 
FOR MILFORD DOCKS COMPANY Consulting Engineers 


ENQUIRIES INVITED 
FOR 


DESIGN 


AND 


CONSTRUCTION 


HOLST 


Civil Engineering Contractors, Reinforced Concrete 
Head Office: 46 CLARENDON ROAD, WATFORD 





Branches: BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 
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use the A. B. 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJ USTABLE SHORES 


for flo support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for br er. 3 alge a a ae els together, elix a uts and bolts 
ng. Tremendous ing in erecting a on cullen a 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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Expamet 
Reinforcements 
for concrete 


The large range of “Expamet” 
Reinforcements provide a wide 
choice to suit all types of con- 
crete construction. There are 
more than 100 standard varia- 
tions and weights in ““Expamet” 
Reinforcements from under 2 |b 
to over 30 Ib. per square yard 


“Expamet’’ Expanded Steel Sheet 
Reinforcement ; “Expamet”’ 
Welded Fabric; Super “Ribmet 
and other specialist materials 
can be adapted to meet reinforce 
ment problems of all kinds, 
from solid slab decking and 
hollow floors, to light shell 
construction such as barrel vault 
and dome roofs. They are just 
as effective reinforcing concrete 
In precast units aS in sea 
defence works 


m We provide a complete Rein- 
| forcement Service for the design 
and supply of Reinforcement 

for all kinds of civil and 
constructional engineering 


“Expamet™ Reinforce 
ments are manufactured 
to comply with the 
British Standard 1221] 


Expamet 


Expanded Meta! Products 


THE EXPANDED METAL 
COMPANY LIMITED 

8a Burwood House, Caxton Street, SW1 
Telephone : ABBey 7766 


Works: West Hartlepool 


Also at: ABERDEEN BELFAST 
BIRMINGHAM CARDIFE DURBI 
EXETER * GLASGOW LEEDS 
MANCHE TER P TER BOR 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. : 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF - THE CONCRETE PUMP COMPANY LIMITED 





4STAFFORD TERRACE, LONDON, WwW 8 


Telephone: Western 3546 Tania Pumpcret, cn London 
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CHRISTIAN] & NIELSEN LTD 


CIVIL ENGINEERS AND CONTRACTORS 








Branches in 27 countries of the world 


Photograph by courtesy of British Oil & Cake Mills Co. Ltd. 


ROMNEY HOUSE, 
TUFTON STREET, 
LONDON, S.W.1. 


TELEPHONES TELEX NO TELEGRAMS 
ABBEY 6614-7 2-2305 RECONCRET SOWEST 
a Pa RRR Re ~~ 
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WATERTIGHT 
LININGS 


LININGS 
FOR 


FOR 
TUNNELS, 


RESERVOIRS, 
SEWERS, 


SWIMMING 
TANKS. 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


Telegrams : 
Ganite 


Hitchin 
CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN. HERTS. } HOUSE, WESTERN HOUSE, HITCHIN. HERTS. } HERTS. 





WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete 


WILLIAM BOYER & SONS, LTD. 
DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
IRONGATE WHARF, 


CONTRACT BY MOTOR LORRY. 
E omuys on Application. PADDINGTON BASIN, W. 


lephone: Padding: 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥ in. to I} in. Mild 
Steel 28-33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com 
petitive prices. 


























Send your Inquiries to 


PASHLEY & TRICKETT - LTD- 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘“‘ PET" SHEFFIELD, 9 
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the power latent in water pressure. Wire plays its part by first retaining the water 
behind enormous barriers of reinforced concrete, then it harnesses and carries 
the power developed by the throbbing generators buried inside these monster 


@ SPENCER Wire’s part is, beyond 
doubt, essential to all this. 





ers 


@ Some of the SPENCER enterprises 
Wire for Industry, Electrical Conductors, 
Wire Mesh for reinforced concrete, 
Expanded Metal. 


THE SPENCER WIRE COMPANY LIMITED, WAKEFIELD 


Telephone : Wakefield 6/// (/0 lines) Telegrams : Spencer, Telex, Wakefield. Telex No. 55,200 
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| METALLIC LIQUID 


In the new KODAK factory! 


Kodak, the world’s leading manufacturers 
of cameras and photographic equipment, con- 
tinue to develop their vast organisation. Their most 
recent building project is a new factory at Stevenage 
a picture of brightness and unrestricted space. Ideal con- 
ditions for precision work of high quality have been assured by 
mixing No. 1 Metallic Liquid in the floors to make them hard, 
waterproof, non-dusting and capable of withstanding heavy wear and tear. 


For nearly fifty years, architects have specified No. 1 Metallic Liquid, the scientifically prepared 
admixture that makes concrete completely waterproof and dustless as well as accelerating the setting 
time. No.1 Metallic Liquid is a necessity for waterproof cement renderings to walls and basements, 


mass concrete in retaining walls, foundations, flat roofs and tanks. You can rely on Lillington’s 
No. 1 Metallic Liquid to give complete satisfaction because IT IS SOLD UNDER A GUARANTEE, 


From Special Prices 


5/- Lillingtons for Large 


per Gallon 1 METALLIC LIQUID Contracts 


WRITE FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 
WILLOW LANE, MITCHAM, SURREY Telephone: MiTcham 1066 
FOR SCOTLAND: 42 HIGH STREET, GREENOCK 
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Prestresse ve em pt 


crete roof at the engine 





shed at Dunfermline, 
for which we supplied 
 € e c: a y t the precast concrete 
Pp members and carried 
out the prestressing 
work on the site. Mr. 
M. G. Maycock, M.1.C.E., 

¢. O nN & r e t ww Chief Civil Engineer of 
the Scottish Region of 
British Railways, was 


responsible for the de- 


in Scotland |22-""" 











Quarry Co. Ltc 


Specialist Producers of all forms of prestressed 
and reinforced precast concrete structural members 


CAIRNHILL ROAD, AIRDRIE TELEPHONE : 2291 


D 
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Colcrete 
PROCESS. 


“ ~ 


MASS COLCRETE 
DAM 


GOGO FALLS 
‘NORTH NYANZA, KENYA 


Consulting Engineers : 

Messrs. Brian Colquhoun & Partners 
Commissioning Authorities : 
Macalder Nyanza Mines, Ltd 
The Colonial Development Corporation 


GROUTING PIPES IN LARGE AGGREGATE. 


mass dam at a remote location 

containing 30,000 cu. yds. of 
COLCRETE using rock from excava- 
tions and site quarry as aggregate. 


Construction by 3 ft. lifts of 100 cu. 
yds. using two sizes of aggregate 
for voidage reduction and rubble 
masonry walls as permanent shut- 


GROUTING, MIXING & DISTRIBUTING 
PLANT. 


co 


tering. 


COLCRETE LTD 


GUNLANE - STROOD 
KENT 


Telephone: 78431-2-3 SOUTH BANK EXCAVATIONS. 
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Steel 
Reinforcement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material « No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


Ff. 6. JOWES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.i2 Telephone : SHEpherds Bush 2020 met 
SOUTH WALES OFFICE: 

2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT : 

17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.! . Telephone : SLOane 527! $7 tompamits 
WORKS : Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan == 


All reinforcement enquiries please, to: 17 Buckinghom Palece Gardens, London, S.W.! 











344/339 
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RANALAH 


STEEL MOULDS 


Sea Defence Mould, shown by kind permission of Brighton County Surveyor. 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. 


Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALARH 


STEEL MOUVUEDS LIMITED 


43, DEVONSHIRE PLACE - BRIGHTON ~- SUSSEX ~- Tel.: 22/9//3 
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“GAPGO 4. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The “‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 


Machines ; Compacting Factor 
Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. ‘e:2e7c5 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 








For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BASS 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 

15,000 Vibrations per minute from low flexible 

shaft speeds of 4,500 to 7,500 R.P.M. 

@. Petrol or Electric Drive. 

@ Robustly built throughout and backed by 

genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 

and Vibrator. 

This unique machine, with quick-change additional 
Model VP 350-A (Swivel Ba , tools, can also be used for: SURFACING, WET- 
Model VE 350A Gwivel Base or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 
Sere eae TeuEhly, Competitive Prices. Genuine ING, AND DRILLING (up to !}” in Concrete, I” in 

Steel, and 2” in Wood) 


%e We operate a 48-hour Shaft Repair Service for ali makes. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone : 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 
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Lligh Street Bridge, 
Lynmouth 


McCALLS “MACALLOY”’ 
PRESTRESSING STEEL 


for Concrete Bridges in North Devon 


Bulletin No. 11, available on request, gives full details of the 
use of McCalls Macalloy Prestressing Steel in the construction 


of bridges to replace those destroyed in North Devon by the 
(Devon County Council Surveyor: 
, F.LHLE.) 


floods of August 1952 
R. B. Carnegie, Esq., C.B.E., M.1.Mun.E 


Hillsford Bridge 


Barbrook Bridge 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH SHEFFIELD P.O. BOX 41 
Tel: ROTHERHAM 2076 (P.B. EX. 8 LINES) 
LONDON OFFICE: 8-10 GROSVENOR GARDENS, S.W.I Tel: SLOANE 0428 
Also at Birmingham and Portsmouth — 
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COSTAIN CONCRETE CO. LTD. 


DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, S.W.1. 


TELEPHONE :— VICTORIA 3172/4 


for 
High Quality 
Precast and Prestressed 


Concrete 


LONDON UNiT FACTORY LANCS. YORKS. & MIDLANDS 


Stahlton Lane, Southend Arterial Road R. Costain & Sons (Liverpool 
Childerditch, Nr. Brentwood, Essex Barlows Lane, Fazakeriley, Liverpool 


Tel. : Herongate 7 Tel lintree 4141/5 


SCOTLAND WALES 


COLTNESS FACTORY 
Newmatr Lanarksh 


Cowbridge Road 
BRIDGEND, Glamor 
Te Wishaw & Tel. : Bridgend 961 


AP260-49 
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GIFFORD-UDALL-CGL 
prestressing system 


The Gifford - Udall - CCL 
Prestressing system was 
used for this work which 
was carried out by Spring- 
bank Quarry Company Ltd., 
in the construction of the 
prestressed concrete roof 
at the British Railway en- 
gine shed at Dunfermline, 


illustrated here. 


The advantages of the Gifford-Udall-CCL Prestressing system 


FOR THE CONTRACTOR (1) Speed and simplicity of operation. (2) Light, compact 
and sturdy equipment. (3) Positive mechanical CCL anchorage. (4) Inexpensive 
equipment. (5) The backing of the Gifford-Udal!-CCL Service. 


FOR THE ENGINEER: (1) Flexibility of design concerning all forms of construction. 
(2) The obvious design advantages of a single-wire system combined with positive and 
inexpensive mechanical anchorage. 


Fullest information, specifications, and data, including details of the CCL Tremix 
Immersion Vibrator, will be gladly sent on request. 


CABLE COVERS LIMITED Prestressed Concrete Division 
ST. STEPHENS HOUSE, WESTMINSTER, S.W.! TELEPHONE : EMBERBROOK 7241 
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No. 3 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


CASTLE BRIDGE 
SHREWSBURY 


Design and Construction by 


TAYLOR WOODROW 
a Concrete 


in collaboration with 
Consulting Architect : 
Messrs. T. P. Bennett & Son 


Consulting Engineers: cuts construction costs 


Messrs. L. G. Moucnet & Partners 
AND Pre-stressep Concrete Co. Lip. 


For the Borough of Shrewsbury. 





Ever since prestressed concrete construction was 
first used in this country, designers, architects 
and civil engineers have specified “‘ Wire by 
Johnsons”’. The reason is quality, built up on 
early experimental work with those specialist 
designers who have studied and worked on the 
Continental development of this new building 
technique. 


Johnsons have a long record of “* Firsts ”, includ- 
ing indented wire for greater bonding and coils 
of 8 ft. diameter, from which the wire pays out 
straight. 


wire was essential— 


Yohnsons. the choice! 


Richard Johnson & Nephew Ltd., Manchester, 11 
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The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous cross-sections, and spacing 
of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the member to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exciude 
the entry of internal 
vibrators. 


Details of these and other 
items of contractors’ plant 
sent on request. 


E-P-ALLAM £€ CO. LTD. 


LONDON: 45 Great Peter Street, S.W.1. : Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel/.: South 0/86. Works : Southend-on-Sea. Tel.: Eastwood 55243 
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PROFESSOR G. MAGNEL’S 


“PRESTRESSED CONCRETE” 


THIRD EDITION. 
Completely revised and enlarged. 


354 Pp-, 328 


New features include : Many new examples of buildings and bridges, including 
multiple-story continuous-frame structures. Design is simplified by tables 
giving the dead weight and working loads of beams of different spans and 
depths. The breaking strength of statically-determinate beams. Economy 
of continuity. Plastic theory of continuous beams. New test results. The 
whole of this book is based on the author’s own great experience, and is there- 


illus., 37 tables. Price 20s.; by post 21s. 





fore entirely dependable. 


Principles of Prestressed Concrete. 
The development of the principles of pre- 
stressing is simply explained by elemen- 
tary calculations and diagrams for com- 
parative designs of reinforced and pre- 
stressed slab bridges. 

Methods of Prestressing.—Methods in 
which the wires are tensioned after the 
concrete has hardened and before the 
concrete is placed are described and illus- 
trated. Electrical prestressing High- 
tensile bars. Expanding cements 

Statically-determinate Beams.—Com- 
plete formule for the design of fully pre- 
stressed beams. The adaptation of the 
formule in conjunction with a semi- 
graphical method for practical design is 
applied to beams of constant and variable 
moment of inertia. Beams subjected to 
bending moments of opposite signs or 
in two. planes. Shearing and 
stresses at the ends of Fully- 
worked examples. 

Continuous Structures. 
single-story and 
uous structures, 
examples. 

Tests.—Descriptions and results of tests of 
prestressed beams of various types, in- 
cluding beams of 14-ft., 20-ft. and 66-ft. 
span ; several tee-beams 11 ft. 6 in. long, 
one of which has some untensioned rein- 
forcement ; a continuous beam; and a 
beam of 155 ft. span 

Creep.—tThe effects of the creep of steel 
and concrete are discussed, and experi- 
ments made by the author and others 
are described and applied to practical 


stresses 
a beam 


Design of 
multiple-story contin- 
including frames, with 


design 
for the 
causes 
Buckling.—Theoretical and experimental 
verification of the fact that there is no 
risk of buckling of a slender prestressed 
member if the cables are in continuous 
contact with the member or if points of 
contact are sufhciently numerous. 
Effect of Time and Superimposed Load. 
Losses of prestress with respect to the 
shrinking of the concrete combined with 
creep of the concrete and steel, and 
values for a reduction coefficient to allow 
for these rhe effect of the super- 
imposed which the 
wires are free, grouted in, or bonded to 
the concret« rhe effects of tensioning 
wires in pairs, of the slipping of the wires, 
and deformation of the anchors 
Permissible Stresses.— Valuabl 
mendations relating to the 
can be safely re 
concrete at various stages of the 
tion of prestressing 
Applications of Prestressed Concrete. 
Many examples of fr: and road 
bridges, foot-bridges, gantries, floors, 
roofs, continuous beams and frames 
multiple-story structures, hangars, silos, 
foundations, strengthening « xisting struc- 
tures, railway sleepers, pipes, and other 
work 
Precast Concrete. 
illustrated 
methods used by 
making different 
precast concrete 


Recommendations for allowing 
f due to these 


loss of prestress 


losses 


load on beams in 


recom 
stresses that 
steel and 
opeta- 


sisted in the 


ilway 


Fully detailed 
descripti ns ol 


and 
up-to-date 
manutacturers 
prestressed 


leading 
classes of 


products 


CONCRETE PUBLICATIONS LIMITED 


14 DARTMOUTH STREET, LONDON, S.W.1 


American edition published by McGraw-Hill Book Co., In¢ 


New York and Toronto. 
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better 
concrete 


LISSAPOL N 


—a stable surface-active agent which increases 

the workability of concrete without significantly 
affecting its strength. Lissapol N can be used : 
either to reduce the water content of the mix without 
affecting workability, thus giving stronger concrete 

or to reduce costs by allowing leaner mixes to be used 
without affecting the strength or workability. 


Used on major projects throughout the world 


APHROSOL FC 


a powerful, economical foaming agent, for producing 
aerated concrete in a wide range of densities, suitable 
for building blocks, roof and floor screeds, etc. 
Better thermal insulation 


Easy handling - Reduced labour costs 


Full technical data on request : 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 


D.756 
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VARIABLE 
GRID 
WINDOW 
at 


Willenhall 
Comprehensive 
School, Staffs. 


i _ 


A. C. H. Scillman, Esq., F.K.1.B.A. 
County Education Architect 


Reinforced Concrete and Glass 


BY 
| ROKUING o Ca Re ee oe 


m4mnmouwprad 











PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 
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ROLLER and ROCKER 
BEARINGS for CONCRETE 


BRIDGES and STRUCTURES 





All types can be supplied, including multiple roller bearings 
with rockers, single roller bearings, rocker bearings and 


hemispherical bearings. 


JOSEPH WESTWOOD & CO. LTD. 


Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, 
Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 
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Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTION 


Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1. 46 Duff Street. 
Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 


BIRMINGHAM MANCHESTER 
Northcote Road, Stechford Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 























[IF IT’S A BENDING TARSLAG 








KENINIEON? 


aeco TRA 


BENDING MACHINES 


. featured above is Model 2A BAR-bending machine 
for the accurate and rapid cold bending to precise measure- 
ment of mild steel reinforcing bars of up to 14” diam 


For full particulars of all Kennedy benders, write to :— Wolverhampton . Rotherham 





W. KENNEDY LTD., STATION WORKS, 


34 WEST DRAYTON, MIDDX. West Drayton 2084 Stockton-on-Tees 
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CEMENTATION 








ar. 
* 
d # 


Pie, 2 





i If you’ve a problem 
of this kind—consult 


Juta ee we € in 
4) COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8-9 


E 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “BALL.” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* + * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL. IPSWICH.” TELEPHONE: 2124 








ansion 
— the 


An 1 
remaining weather 
under all sinting 
: i 
Crecel Expansion jo CRECEL EXPANSION jOINTING—precast, bitumen- 
: jon occurs. 'g saturated, non-extruding, cellular type jointing used 
no distort sal: fully comply with poured sealing compound. In lengths up to 
Jointing Materials the Road 10 ft., thicknesses § in., and } in., depths as required. 
mmendations S * CRECEL SEALING COMPOUND—rubber/bitumen joint 
sealing compounded for use with Crecel Expansion 
Jointing. Complies with B.S. 2499/1954, Class A, 
Grade 1. 
CRECEL PRIMER%—to prime concrete faces for first-class 
adhesion of compound. 
RUBEROID C & E JOINTING—precast cork/bitumen 
jointing, used without a sealing compound. In 
lengths up to 6 ft., thicknesses } in. to 1 in., depths 


d. 
T H E R U B E R Ol D Cc 0 . L T D . Ruberaid Concreting Paper—high-quality, bitumen- 


mai impregnated paper for laying over entire road-bed. 

187 Co onwealth House Rot—and damp-proof. Complies with B.S. 1521 
1-19 New Oxford Street, London, W.C.1. 1949, Class B. In Rolls 112 yds. long, 36 in. wide 
TGA CE232 


ere 


Send for Data Sheets containing full Technical Information. 
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SESS 
iN = EIS SS 
' 


a> 


First we make a thorough examination of all the 
problems. Then we analyse the principal com- 
ponents, labour, plant and materials requirements. 
In fact we plan the whole project phase by phase, 
eliminating in advance bottlenecks, shortages and 
labour problems. 

We call this Pre-Planning and we have proved that it 
pays. 


Ideas become concrete when 


WATES 


WATES LTD Building & Civil Engineering Contractors 
HEAD OFFICES - 1258/1260 LONDON ROAD ~* S.W.16 * Telephone: POLlards 5000 
LONDON DUBLIN NEW YORK 
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i M Call's 
ATGBAR 


FABRIC REINFORCEMENT 
City of Birmingham FOR ROADS 


Engineer & Surveyor : 
Sir Herbert J. Manzoni, McCall’s “ Matobar ” Welded fabric reinforcement 


was used in the new Digbeth road-widening scheme 
General Contractors : 


Tarslag Limited, for Birmingham Corporation. 


Wolverhampton 


REINFORCEMEN 


McCALL & CO. (Sheffield) LTD. 
Templeborough - Sheffield - P.O. Box 41 
Telephone: ROTHERHAM 2076 (P.B. EX. & Lines) 


London Office: 8-10 Grosvenor Gardens, $.W.! Tel Sloane ae 
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Ducts for stressed 
concrete. . .labour 
saving. . . easy to install 
. outer corrugation 
gives a perfect bond to 
the surrounding concrete 
. . . the inside of the 
tube is smooth to facili- 
tate the passage of bars 
or cables and allows 
free flow of grout. 


Supplied in }” up 
to 6” i.d. 

As approved and 

supplied for the 

Lee—McCall, Freyssinet 

and Gifford—Udall 

systems. Also suitable 

for other systems 

and designs. 


HUDESSEBO 
GOOEY 


UNI-TUBES LTD Enquiries to London Office: 
9 South Molton Street, W.1 Telephone: Mayfair 7015 
Works: Alpha Street, Slough. Telephone: Slough 25476 8 


ENGINEERING 


Supplied 

to leading 
contractors 
throughout 


the world. 
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DUNFERMLINE 


MOTIVE POWER DEPOT 


The modern prestressed units used in the 
PHOTOGRAPHS 


REPRODUCED construction of the Dunfermline Motive 
BY KIND 
P . 
PERMISSION ower Depot roof range from 58’ long 
OF BRITISH beams weighing !2} tons to subsidiary 
RAILWAYS 
beams 15’ long weighing 15 cwts. 
Over 400 tons of concrete units 


were used in the roof which 


covers an area of 17,000 sq. ft. 


WHATLINGS 
LIMITED 


Civil Engineering and Building 
Contractors 


10 WOODSIDE CRESCENT, 
GLASGOW, C.3. 
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The Cement which is 


COMPLETELY IMMUNE 





from the effects of 


SULPHATES 
IN ANY CONCENTRATION 


CIMENT 


* Concrete made with Aluminous cement is not merely resistant to attack when 
used in soils containing a relatively low concentration of Sulphates. It remains 
immune from chemical attack by Sulphates in any concentration. 


* Concrete made with Aluminous cement is equally impervious to these conditions 
when in an immature state. From first to last it remains unaffected by Sulphates. 


* Concrete made with Aluminous cement provides an additional margin of safety ! 
It is also resistant to attack by dilute acids often prevalent in sulphate-bearing clays, 
made-up ground and industrial effluents. 


* Aluminous cement also provides concrete of unequalled high early strength. 


CIMENT FONDU is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 Brook Street, London, W.1 Telephone: Mayfair 8546 
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FOR HANDLING CEMENT IN BULK 


theres nothing like the P 0 RTA S l L0 


The Portasilo is the most highly 
developed equipment available for 
handling cement in bulk. Available in 
10, 13, 20, 25 and 30 ton sizes, there 
is a complete range to suit all hopper 
fed mixers. With automatic 
weighbatching of the cement savings 
of 17/- and over per ton of cement 
used are readily achieved. 


13 ton Portasilo 
working on the con- 
struction of flats for 

Birmingham City 
Council, Windsor 
Street, Birmingham. 
Centroctors 


John Laing & Son Limited 


Covered by patent or 


RPORTASILO t.IMirTEDYD 
patent applications in 


BLUE BRIDGE LANE-YORK ~- Telephone: 24872 (8 lines) Seunaptaeamio at 


and at LONDON * BIRMINGHAM - MANCHESTER - GLASGOW - BELFAST - DUBLIN the world 


Visit our Stand No. 61, PUBLIC WORKS EXHIBITION, OLYMPIA, NOV. 12-17. 
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EDITORIAL NOTES 


Fitness for Purpose. 


THE controversy between the Church of England and those who subscribed to 
a fund for the preservation of ancient churches of special architectural merit 
reminds one of some of the churches now being built, and to wonder whether 
future generations will be anxious to preserve them if they are still standing 
In recent years influences have been at work and new materials have become 
available that have greatly affected architectural style. The chief of these is 
probably the idea of ‘‘ functionalism "’, which is said to mean that if a structure 
or a product adequately fulfils its purpose it is necessarily beautiful, and that 
there is no need to add decoration; that is, esthetic satisfaction derives from 
the proportions of plane surfaces and shapes rather than from decoration or 
sculpture. This revival of the cult of functionalism coincides with a time when 
economy is the order of the day, and, although never before was so much money 
spent on entertainment and luxury, it is claimed that nothing must be spent on 
the adornment of buildings merely to please the eye of the passer-by. 

The idea that a thing must be beautiful if it fulfils the purpose for which it 
is made is not new. It was, for example, advocated in the eighteenth century, 
that period of great achievement in architecture and furniture, and was derided 
by Edmund Burke in 1751 in his essay “‘ On the Sublime and the Beautiful 
“On that principle ’’, wrote Burke, “ the wedge-like snout of a swine, with its 
tough cartilage at the end, the little sunken eyes, and the whole make of the 
head, so well adapted to its offices of digging and rooting, would be extremely 
beautiful. The stomach, the lungs, the liver are incomparably well adapted to 
meet their purposes, yet they are far from having any beauty. Again many 
things are beautiful in which it is impossible to discern any idea of use. I appeal 
to the first and most natural feelings of mankind—whether on beholding a 
beautiful eye, or a well-fashioned mouth, or a well-turned leg, any ideas of their 
being well fitted for seeing, for eating, or for running ever present themselves. 
The infinitely wise and good Creator has, of His bounty, frequently joined beauty 
to those things which He has made useful to us, but this does not prove that 
use and beauty are the same thing, or that they are in any way dependent upon 
each other ”’ 

A recently-published book * shows how easy it is to be misled by the well- 
worn and generally meaningless stock phrases of the pundits of the day. In his 

* “The Modern Chur By Edward D. Mills. (London: Architectural Press, Ltd. Price 3 
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preface the author claims that the history of the past fifty years indicates the 
chaos that results when the world turns its back on Christian ideals. This 
suggestion that during the eighteen hundred years of the Christian era there was 
chaos only when the world had turned its back on Christianity is nonsense, for 
it not only ignores the wars waged by the Christian Church but it also ignores 
the facts that for centuries only a minute fraction of the peoples of the world 
had heard of Christianity, and that only a minority of the world’s population 
believes in it to-day. This lack of historical sense leads the author to claim 
that “‘ architects of to-day must reflect this century in the churches they design ”’ 
These statements can mean only that somehow or other our architects must 
concentrate on giving our churches a chaotic appearance. How far some 
“modern ”’ architects have gone in this direction is well illustrated in this book, 
We are shown churches that look like cinemas, churches that look like factories 
with a shaft rising from a detached boiler house, churches that look like farm- 
implement sheds, a “‘ devotional chapel ”’ that looks like a circular water tank, 
and churches embodying the latest tricks of the constructional exhibitionist. 
“ The Times ”’ recently described a modern church at Le Havre as resembling 
“an immense silo with a tall chimney’. Many of these new churches are built 
of concrete, a material with so many possibilities that it is disappointing to see 
it used in this way. 

The book is well illustrated with photographs and drawings of churches of 
this type in several countries. They will be applauded by exponents of what 
it is fashionable to call “ contemporary ”’ architecture, and who agree with the 
author that churches should indicate the spirit of the time however chaotic or 
brutal or irreligious the time may be. They will also interest those who believe 
that a place of worship should convey all that is good in mankind and the eternal 
truths of the Christian religion rather than indicate to posterity the idea that 
they were bvilt for people who had turned their backs on religion. 

The author would do much to clear his own mind, and the minds of others 
who are inclined to agree with him, if he were to try to reconcile the following 
statements in his preface: (1) The finest expression of every age, in every 
country, has been through the buildings erected to the worship of God; (2) The 
world has turned its back on Christian ideals; (3) Architects of to-day must 
reflect this century in the churches they design. In doing so, he will discover 
that God is not worshipped in every country in the world, and he will realise 
the contradictions that will confront an architect who attempts to design a house 
of God for the dissemination of Christian ideals and that at the same time will 
“ reflect ’ irreligion and chaos. What muddled thinking results if we accept as 
truths the latest jargon and platitudes of writers and talkers on art! It is no 
doubt true that entertainment in all its forms is the biggest industry in Great 
Britain to-day and that most of the people are concerned to be entertained all 
their waking hours—even while at work—but it seems to be very wrong to try 
to produce a “style”’ of architecture that is intended to mislead pagans into 
believing that a church is a place of entertainment. Associations of ideas are 
important in the human mind. For centuries religion has been associated with 
buildings built with love and care and to endure. It will be more centuries 
before styles that are now associated with temporary structures at an exhibition 
or a place of entertainment will be associated with places of worship. 
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The Design of Prismatic Roofs. 


By PROFESSOR IBRAHIM GAAFAR, D.Sc. 
Ern-Saams UNIVERSITY, CAIRo. 


Tue following is the analysis of a reinforced concrete prismatic roof of seven 
slabs, allowing for joint displacements by the procedure * recently developed 
by the writer. The dimensions are given in Fig. 1; the plates are tangential 
to the semi-elliptical curve shown dotted. The roof carries a live load of 20 Ib. 
per square foot. This type of roof has previously been analysed by the approxi- 
mate theory that neglects the relative displacements of the joints.+ It is interest- 


ing to note the large effect of the displacements on the stress distribution, especially 
in the transverse direction. 


External Loads and Non-yielding Supports. 


The equivalent uniform loads on a horizontal projection are : 


Slab No. 2, 20 + 36 » oe = 20 + 52-9 = 72°9 lb. per square foot. 
3 


Slab No. 3, 20 + 36 » 7°40 = 20 + 37°4 
7°12 


Slab No. 4, 20 + 36 = 56 lb. per square foot. 


57°4 lb. per square foot. 


The fixed-end moments are: 


; wh* 

Slab No. 2 (one end simply supported) = = 72°9 
wh 7-722 

— = 57°4 x — = 242°5 ft.-lb. 

12 12 


wh? 8-02 
Slab No. 4, “ = 50 x en 298-5 ft.-Ib. 
I2 12 


Slab No. 3, 


. 
Unitornm Super Leap 20 Ib. Pen S9.FT 


CLIITTIT TTT rr rir ir 





3 


| 
| 
ad na" . 


Dead weghh of Sim slabs , 36 Ib. per ay. ft 
Stiebs 1&7 are Bin Mick 


Fig. 1.—Dimensions and Loading. 


* Hipped Plate Analysis, Considering Joint Displacements. By Ibrahim Gaafar. Trans. Amer. Soc. Civil Engrs., 


‘ 
2 of Thin Vault Roofs. By E. Sheebly. “ Civil Engineering and Public Works Review ", November, 1948 
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The moment-distribution factors are: 


Member c 
CB 3 


0°493 
CD 4 


Joint C< 3 
\ 0°507 
I°000 


DC “ 0°683 
DD’ 0°317 


Joint D- 
\ 


0°32 1-000 
The bending moments and shearing forces on a transverse strip 1 ft. wide 
at the middle of the roof for the case of external loads and ignoring the relative 
displacements of the joints are given in Fig. 2. 
Bending Moments, Loads, and Stresses due to Displacements of 
the Joints. 


The transverse displacements A of the joints are assumed arbitrarily as 
shown in Fig. 3. For this roof and with the symmetrical load given there are 
two unknown values, namely (a) A, for slab No. 2 is equal to the relative dis- 
placement between joints B and C at the middle of the roof ; (b) A, for slab No. 3 


288-4 Ib. Ft: 


183-9 Ib. Fr 
D fase Ib. 


Cc 
|sve tb, 


72-9 Ib. per $q fk S74 ib, per Sq: > 


fii lTTITiTtiiity 
3-88" 712’ 

















—_—__—_—- gan 





Distribution CoeFs. 0-493/0-507 0-683 





= 


Carry over Factors 2. +. Wa 

Fixed end moments t13%2 |- 2425 +2425 
Final moments O +18%9)\-/839 +2884 
Shearing forces t fen (89 tt 189*9 219 t 
Reactions toa-2 = f 378-9 

















Fig. 2.—Bending Moments and Reactions due to External Loads, assuming that 
there is no Relative Displacement at the Joints. 
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is equal to the relative displacement between joints C and D at the middle of 
the roof. The fixed-end. moments of slabs Nos. 2 and 3 due to 4, and A, are 
corrected for rotation at the joints. After the end moments are determined, 
forces Q and P are calculated. The results for 4, and A, are as follows. The 
bending moments and shearing forces due to A, in a transverse strip 1 ft. wide 
at the middle of the roof are shown in Fig. 4. The fixed-end moment at joint C, 
with joint B free to rotate, is 


EI A, 


ig ke = Se Where hy = 5°7 ft 


3 


The bending moments and shearing forces due to A, in a transverse strip 1 ft. 

















Disyidulien Coat. 
Carry over Fedor 
Fixed end mowenhy 








Fine! moments + 1-405 <, -O26% + 0-26<, 
Shearing Forces o-3c2« oacaalto 2H, 0-234) © 
Reactions Josc«, o-596~<, 0-234%, 











Fig. 4.—-Bending Moments.and Reactions due to Deflection 4,. 
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wide at the middle of the roof are shown in Fig. 5. The fixed-end moments at 
joints C and D are 

I. 

— As = 6a,, where h, = 7-4 ft. 

2 fs 

The forces acting at the joints at midspan are shown in Figs. 6, 7, and 8. 
The loading P on the slabs for the three different cases is shown in Table I. 

The loads are uniform for case 1 and vary according to a half sine wave for cases 2 


IT 2 


and 3. For cases 2 and 3, the bending moment at midspan is —, in which P 
11? 


is the load at the middle of the span. The section moduli for slabs Nos. 1, 2, 
and 3 are 0-883, 1-355, and 2-28 cu. ft. respectively. The “ free-edge ’’ stresses 
of the slabs for the three different cases of loading are given in Table II. These 
stresses are distributed by the stress distribution method to include the effect 
of the shearing forces along the edge of the joints. The stresses after distribution 
are given in Jabdle III. 


Defiections. 


The deflections 6 in feet at the mid-span of the slabs are given in Table IV. 
Adding the deflections for the three cases gives the total deflections, namely 


= 0°0319 — 1°86A4, — 2°104;, t 
0°0384 — 3°334, — 3°55 
b,, = 0°153 — 6-204, 


Geometrical relations between components of displacement (Fig. 9) are 


j [ tre 5 ] t 3 [ ote 6b | 6 5 
Abe = : cot (go — 8) = | ————_ 1°O75 =1°47 + 1-075 
yi (90 —B) Ode | COt (Qo —B) 06-7322 +e 75 47°%a 7 50be 





Distribuhion coef 








Corry ovey Factors 


Fixed end moments 





Final moments 2140, a SSa, 


Shearing Forces | O551a, OSSIMMPOSIB«, SIIB, 0 
Reactions |} OS51a, proeda, 4O-'S'84, 


Fig. 5.—Bending Moments and Reactions due to Deflection 4,. 
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0-448 
D’ 


Fig. 6.—Case 1. Forces (in 1000-Ib. units) due to External Loads with no Relative 
Displacement of Joints. 


10-%2 4, 


Fig. 7.—Case 2. Forces (in 1000-lb. units) due to Relative Displacement 4, of 
Slab No, 2. 


O5I8«, O-5IB6, 


069d, 


t 





O-SSIA, 


| 


Fig. 8.—Case 3. Forces (in 1000-Ib. units) due to Relative Displacement 4, of 
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** FREE-EDGE’’ STRESSES 
1000 LB. PER SQUARE Foot AT 
Mivspan (TENSION PosITIVE) 


TABLE I.—Stas Loaps P at MIDSPAN TABLE II 
IN 1000 LB. PER Foot LENGTH IN 
oF Roor 








ASE : as - as : Case 1 | Case 2| Case 3 
36 2 |43a, +| $314, 
O'702 # |HOd, F | 9B, # 
0365 % [036248 | 0551A,¢ 








@) 2) ie) 
7398 t465a,| 9384, 
414 7 5264,| + 950K, 
#330 t26Sa,|/ t 4040, 






































TaBLe III LONGITUDINAL STRESSES AT 
MIDSPAN AFTER DISTRIBUTION (IN 1000 


TABLE IV DEFLECTIONS 8 (IN FEET 
LB. PER SQUARE FOOT). 


aT MIDSPAN. 








Eose Case 1 | Case 2 | Case 3 SLAB Case 1” | Case 2 | Case 3 
-88 | +159 «,| +3124, DD’ (e) fe) 's) 

+65 | -3704,|-695 4, DC {00319 =~ |}1-864, | 2104,” 
-77 | +3604,) +6/7 «, CB |0-0384 7 |333A,4 | S554, / 
+204 | -313 4,| -5I2 <, BA |0153 + |@20A,¢ |G17A,¢ 












































TABLE V LONGITUDINAL STRESSES AT 


TABLE VI TRANSVERSE MOMENTS 
MIDSPAN (IN 1000 LB. PER SQUARE FOOT 


IN 1000 FT.-LB. UNITS) 








Fnac 
Approximate Se STRESS (Approximate La! MomeENT 


Epce | Stress S,|Correcnion| FINAL Ss EDGE |MomentTM,| Correction 
theory) a 





—88 +4) -47 - 0-465 -0-288 —0-369 
+65 — 10) -% -' 55 —-O-|84 -0-639 
-77 + 106 +29 -'' 37 
+204 -% +108 —O+47 









































* E for concrete = 3 x 1o® lb. per sq. in. 2 x 10 lb. per sq. ft 


Adding the deflections for the three cases given in Table IV, the total 


deflections 6 are obtained: 6,, = 0°0319 — 1-864, — 2-104, ; 


bey = 0°0384 — 3°334, — 3°5543; 9y_ = 0153 — 6°20A4, — 6°17A3. 
The geometrical relations between the components of displacement (Fig. 
are : 


G) 
1i,. = __. SEE cot (go — B) 
“ cos (go — f) " ( P) 
te 1-075 = 1'475pq + 1-0758p¢ - 


Ode ] Sde ] 
hes . f ay) s 7 f “ A 926 
Acs [ be cos (B—y) —e~7 ’ 0°3542 Pe) a 


Adding (1) and (2), 4. = Abe + Ach = 1°479pa + 2°7 1835p + 1°920de 


Obe , She 
Ved cos (6 —y) + bde | cot (B —y) 54542 Sde | 1-643 = 1-920 + 1°64 35de 
} 542 

lade = Ode COt (y) = 3°5480de « 
Adding (4) and (5), 1, = Aca + Ade = 1-925 pe + 5°1915de 
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Equations (3) and (6) express the relative displacements 4 in terms of the 
deflections 6, but the analytical solution gives the deflections in terms of 4, and 
A,; hence there are two equations with two unknowns (4, and A,) which are 
A, = + 00312 ft. and A, = — 00139 ft. Consequently, a, = -+ 540 and 
%, == — 142°5 lb. and ft. units. The positive sign for the displacements means 
that they are in the same sense as were assumed, and the negative sign means 
the opposite. 
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Stresses at the Edges. 
By substituting the values for 4, and A, in the stresses in Table III, the 
stresses in terms of the applied loads are obtained. Table V gives the longi- 
tudinal stresses at midspan. The stresses according to the approximate theory, 


the necessary correction representing the effects of the relative displacements of 
the edges, and the stresses after correction are given. The transverse moments 
on a strip at midspan are shown in Table VI. 


Joints in Concrete Roads. 


In the course of a paper on “‘ Continental 
Concrete Roads’’, read by Mr. D. R. 
Sharp, M.B.E., at a recent meeting of the 
Reinforced Concrete Association, the 
speaker described as follows the latest 
methods of forming expansion and con- 
traction joints. 

In Germany before the war a common 
arrangement was to place expansion joints 
at 9o-ft. intervals and to have two dummy 
joints between each expansion joint. On 
other roads expansion joints only were 
used at spacings between 26 ft. and 66 ft. 
After the war and until this year, the ideas 
had not much changed and slabs about 
100 ft. to 110 ft. long with two dummy 
joints were common. Now, however, 
sawn contraction joints are being used 
spaced 20 ft. to 25 ft. apart with expansion 
joints 120 ft. to 140 ft. apart. 

Joints cut by means of a saw in the 
concrete after it has hardened are in 
current use in Germany and Denmark for 
both contraction and longitudinal joints. 
In Germany the sealing groove above the 
preformed filler in expansion joints has 
been formed with a saw on new motor 
roads in Lower Saxony. 

In Belgium expansion joints only are 
used and these are formed, without dowel 
bars, by a vibrating knife which is forced 
into the concrete and then withdrawn, 
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leaving a groove which is filled with pre- 
formed joint-filling material. The. longi- 
tudinal joints are plain butt joints without 
tie-bars but with one face painted with 
bitumen during construction. 

In Holland expansion joints are now 
placed up to 250 ft. apart with contraction 
joints between them at spacings of 20 ft. 
to 25 ft. Beams are placed under the 
expansion joints to transfer load instead 
of the dowel bars used in other countries 
It is claimed that these have been success- 
ful and have not resulted in cracks 
appearing in the surface at the ends of 
the beams, as has been common experi- 
ence in Great Britain. The contraction 
joints are formed by forcing a strip of 
roofing felt into the top 2} in. of the slab, 
using a vibrating knife to form full-depth 
expansion joints. 

In Denmark it is now common to form 
expansion joints only at bridge abutments 
and at the beginning and end of curves ; 
contraction joints are sawn about 20 ft 
apart. 

The use of sawn joints has resulted in 
a great improvement in riding quality, 
and their appearance is neat. Although 
a little more costly at present than form- 
ing joints by older methods, the increased 
cost is thought to be well worth while in 
view of their advantages 





A STAND IN COLOMBIA. 


A Stand in Colombia. 


WE are indebted to Sr. Edgardo Bustamante Garcia, of Cartagena, Colombia, for the 
photographs reproduced above. These show a stand to accommodate 8,000 people 
It was built in the year 1947, and it will be seen that the construction is very similar 
to that of the stand built last year at Bloemfontein and illustrated and described in 
this journal for June last 
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The Cost of Multiple-Story Buildings. 


By O. N. ARUP, C.B.E., M.Ing.F., M.1.C.E. 


Tue Editor has asked me to comment on the short section devoted to multiple- 
story residential flats in the Report of the Building Research Station for the year 
1955 [an abstract of which is given on the following page}. 

Quoting from the report: “‘ The most outstanding feature of the results 
[of information obtained from local authorities in Great Britain] is the very wide 
range of costs even in buildings of the same height"... “On the average 
cross-walls of concrete, or, in some of the lower blocks, of brick, are found to be 
cheaper than concrete column-and-beam or steel-framed structures.” This is 
pleasant reading for one who during the past twenty years has advocated this 
form of construction as a step towards cheaper and eater building. That there 
is some truth in the statement is supported by the fact that load-bearing walls 
are now used more and more all over the world—in Scandinavia, Austria, Germany, 
North and South America, and elsewhere—and it seems likely that this will soon 
be a generally-accepted form of construction for high blocks of residential flats. 

The crux of the matter is touched on in the next paragraph : “ A particularly 
interesting example of the effect of design on costs is provided by those blocks 
having load-bearing concrete walls. A few of these required as little as 10 cubic 
yards of concrete in load-bearing walls per 1000 square feet of floor area, whereas 
others have used up to 30 cubic yards. The consequence of this is that the price 
of the superstructure of the cheapest blocks is only 14 shillings per sq. ft. gross, 
while the blocks using excessive amounts of concrete cost up to 30 shillings per 
sq. ft. gross.” 

Undoubtedly the great differences in cost are explained chiefly by the effect 
of design, using the word design in its widest sense. It is an over-simplification 
to suggest that it is mainly a matter of using as little concrete as possible in the 
supporting walls. It is a matter of the design (1) of the architectural plan to 
suit the structure, (2) of the structure to suit the architectural plan, (3) and of 
both to suit the method of construction. It is the close integration of these 
considerations that results in low cost and, generally speaking, the more effort 
put into the scheme by architects, engineers, and contractors working together 
as a team the better the result. 

The structural engineer cannot achieve much without the collaboration of 
the architect, because of all the factors affecting the cost the most important is 
having the right plan at the start. But the best plan and the simplest structure 
do not lead to the desired low cost unless the contractor takes full advantage of 
the simplicity achieved and rationalises his building operations. 

The normal method of pricing a bill of quantities without looking much at 
the actual design has worked against the economy of cross-wall or slab construc- 
tion because the quantity of shuttering is high—and it has not been sufficiently 
realised that simplicity of design allows the contractor to reduce the cost per 
square yard of wall by paying attention to the design and use of the shuttering. 
But now this is being changed, and that is one of the reasons for the lower cost 
of cross-wall construction. 

Another reason why it has taken so long for the potentialities of this form 
of construction to be appreciated is that the building regulations were not drawn 
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up with this type of structure in view, and much has still to be done in this direc- 
tion. It should be realised that walls are very strong when resisting forces in 
their own plane. They could safely be made thinner than is sometimes required 
but, more important, in most cases they do not need to be reinforced and the 
strength of the concrete could be adjusted to the load so that a great amount 
of cement could be saved. In Austria it is now customary to change the strength 
of the concrete at every three or four stories, designing each mixture to produce 
the required factor of safety, making use of “ no-fines ’’ concrete and of different 
kinds of aggregate such as slag or brick rubble. Our walls are still much too 
strong. We need more tests on the strength of thin walls, and more flexible 
regulations to permit economies to be made. 

Incidentally we also need a flexible approach to design. The architectural 
plan cannot always be made to suit the structural engineer—other considerations, 
functional and esthetic, may rightly have precedence ; in such cases the structural 
designer must make the best of things as they are, and load-bearing walls may not 


then be best construction. 


Tue following is abstracted from the 
Report of the Building Research Board 
for the year 1955. (H.M. Stationery 
Office. Price 5s.) 

General experience in this country has 
been that multiple-story residential flats 
are substantially dearer than two-story 
houses providing similar accommodation, 
whereas on the Continent there seems to 
be little difference in cost. 

Information has been obtained from 
local authorities in Great Britain on the 
cost of residential flats between five and 
fifteen stories high. A feature of the 
results is the very wide range of costs 
even in buildings of the same height. 
The cost per square foot of gross floor 
area (including all access areas) was 
from 40s. to 67s., with an average of 
52s. This is much dearer than two-story 
houses which, excluding external works, 
cost an average of about 30s. per square 
foot. In London and the larger cities 
the cost of two-story houses is unlikely 
to be much above 35s. to 36s. per square 
foot. 

The difference in cost is incurred largely 
as the height increases up to six stories, 
and thereafter the increase in cost with 
height is slight. Much of the higher cost 
of flats is due to the cost of the load- 
bearing structure. On the average, cross- 
walls of concrete, or, in some of the lower 


buildings, of brick, are cheaper than 
framed structures of concrete or steel. 

A few of the structures with load- 
bearing concrete walls required as little 
as 10 cu. yd. of concrete in walls per 
1000 sq. ft. of floor area, whereas others 
required up to 30 cu. yd. The cost of 


the superstructure of the cheapest blocks 
was 14s. per square foot gross, while in 
other cases the cost was up to 30s. per 
square foot gross. 

This suggests that costs could be re- 


duced if the economic features of the 
various buildings were combined, since 
a building having, say, a cheap load- 
bearing structure may have expensive 
finishings or services. The data enable 
the price to be fixed for each of the main 
components at a level which has already 
been achieved in several blocks but is, 
nevertheless, much below the average. 
When these figures are combined they 
suggest that it should be possible to build 
multiple-story residential flats at a cost 
of not more than 38s. per square foot gross 
or 45s. per square foot net. This would 
result in no significant change of methods 
or materials, but would represent a reduc- 
tion in the average cost of flats of nearly 
£500 each. It seems reasonable to sup- 
pose that the cost could be reduced to 
little more than that of two-story houses 
in the same locality. 
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Prestressed Precast 


PRESTRESSED beams of the shape shown 
in Fig. 1, 136 ft. long and weighing 
84 tons each, were used in the construction 
of a hangar at the U.S.A.F. base at 
Ogden, Utah, U.S.A. The depth of the 
beams varies from 6 ft. 4 in. at the ends 
to 7 ft. 6 in. at the centre. The top 
member is 3 ft. 6 in. wide and carries the 
precast roof slabs. The web is 7 in. thick 
increasing to 1 ft. 8 in. thick at the ends 
and at the bottom. The beams were 
stressed by the Lee-McCall system using 
eighteen 1}-in. diameter bars in the in- 
terior beams and fifteen such bars in the 
end beams. The columns are spaced at 
about 32 ft. centres. The two central 
columns are close together and between 
them are doors mounted on rails. Pre- 
cast ribbed roof slabs nearly 11 ft. wide 
and weighing 6 tons each span between 
the beams. Each of the interior beams 
supports a load due to the roof of 72 tons. 
The longitudinal beams were 5 ft. deep. 

The shutters, of which there were two 
sets, were made of plywood erected on a 
concrete base and braced on the outside 
by steel frames. One shutter was 
first erected and the prestressing bars 
and other reinforcement placed (Fig. 2) 
before the other side shutter was erected. 


side 


PRESTRESSED PRECAST BEAMS 136 FT. 


LONG, 


Beams 136 ft. Long. 


The concrete was deposited by a crane 
and consolidated by external and in- 
ternal vibrators. When the concrete had 
a strength of 4000 lb. per square inch 
the beams were stressed to about 65 per 
cent. of the ultimate prestressing force 
of 1,386,000 Ib. for the interior beams 
and 1,155,000 lb. for the end beams 
They were then jacked up, placed on 
trollies, and hauled to the storage position 
where they were placed on steel pedestals 
(Fig. 3). 

The beams were erected 


by two 


mobile cranes (Fig. 4); they were moved 





Fig. 2.—Prestressing Bars in Position. 


October, 1950 





PRESTRESSED PRECAST BEAMS 136 FT. LONG. 


Fig. 3. 


on rails from the storage area to the 
cranes. The beams were lowered on to 
rails laid on the longitudinal beams 
and were then pulled along to their 
final positions by winches driven by 
4-h.p. motors at a speed of about 2 ft. 
a minute. When each beam arrived at 
its final position it was jacked up, the 
dollies removed, and the beam lowered 
on to its pedestals. When the roof slabs 
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Fig. 4. 


had been placed the stressing of the beams 
was completed and they were connected 
to the columns to form a rigid structure 
The hangar was designed by Messrs 
Roberts & Schaefer & Co. and the con- 
tractors were the Jacobsen Construction 
Co., Ltd. The high-tensiJe steei bars were 
supplied by the Stressteel Corporation 
of Wilkes-Barre, who are the licensees of 
the Lee-McCall system in the U.S.A. 


A Cement Silo in France. 


Tue silo shown in Fig. 1, recently con- 
structed at Séte for the Société des Chaux 
et Ciments de Lafarge et du Teil, is a 
single cylindrical container with a capa- 
city of 4000 tons of cement surmounting 
an office and sack store. A cantilevered 
canopy provides shelter for lorries. A 
helical staircase giving access to the top 
is seen to the right of the illustration. 
Cement is pumped into the silo and 
emptying may be to a _ bag-packing 
machine or directly to vehicles for de- 
livery loose. The structure required 
nearly 8000 cu. ft. of concrete and 85 
tons of steel reinforcement. Its total 
weight is 7000 tons and it is supported on 
96 piles. The silo was designed by the 
owners in collaboration with Société 
Gecoba, who carried out the work. The 
foregoing is abstracted from the Belgian 
journal “La Technique des Travaux’ 
for July-August, 1956. 
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STANDS AT MADRID RACECOURSE. 


Stands at Madrid Racecourse. 


As much interest has been taken in the 
design of the stands illustrated on page 
191 of our January number, and repro- 
duced here in Fig. 1, Professor Dr. h.c. 
E. Torroja, who was the engineer for the 
stands in collaboration with the architects, 
Srs. C. Arniches and M. Dominguez, has 
supplied the following notes and the 
accompanying illustrations. 

The stands, which were built in 1934, 
comprise transverse frames (Fig. 3) at 
5 m. (16 ft. 6 in.) centres. The roof CK 
has an overhang of 12-7 m. (41 ft. 6 in.) 


and rests on a hinge on the main support 


Fig. 1. 


AB. It is prevented from tilting forward 
by a tie CD, which also supports the 
weight of the gallery and the lower roof 
DE. The stand BJ rests on the main 
column ABF, and on an intermediate 
post I positioned to allow free passage 
IJ to the track and to the betting-hall 
FI; a promenade H and a service 
gangway G extend along the hall 

The need to provide the maximum 
space for access and to achieve structural 
forms of esthetic quality led to this design. 
An apparently weak point L in the struc- 
ture was left as a semi-flexible hinge, or 
construction joint, and reduced the maxi- 
mum secondary stresses that might be 
produced in the frame, especially by 
shrinkage. For these reasons the support 
I is wide and rigid and the support ABF 
ishingedatF. Thusthestability depends 
mainly on the support I, on which rests 


Ox tober, 1950 


the main weight of the stand. The re- 
mainder of the loads rest fairly evenly on 
the support AF, resulting in a stable 
structure almost without secondary 
stresses. Stability against overturning 
is ensured by the anchorage at L. 

The frames are linked longitudinally 
by small doubly-curved reinforced con- 
crete vaults of great flexibility. The 
structure is stabilised longitudinally by 
a beam B, so that any difference in ex- 
pansion of the vaults and the beam can 
be absorbed by the flexibility of the 
vaults, which are generally 5 cm. (2 in.) 


Stands at Zarzuela Racecourse. 


thick increasing to 15 cm. (6 in.) at the 
edges. 

The beam B is of great depth where it 
connects the central frames, but over the 
remainder of its length it has a smaller 
depth to make it less rigid and allow for 
the contraction and expansion of the 
whole structure. The transverse frames 
were easily analysed. Each consists of 
an unsymmetrical frame IMBF of variable 
section with statically-determinate bend- 
ing moments applied at the nodes M, G, 
and B. For the purpose of calculation, 
the frame is considered to be rigidly fixed 
at I and freely hinged at F 

The imposed loads were assumed to be 
500 kg. per square metre (106 lb. per 
square foot) for the area occupied by the 
spectators (allowing for dynamic effects) 
and 65 kg. per square metre (13 lb. per 
square foot) on the roofs due to snow 
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Fig. 2.—Arrangement 

















Fig. 3.—Section through the Stand. 
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Fig. 4..-Arrangement of Reinforcement in Transverse Frame. 
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The effect of wind was estimated as the 
component, acting at 10 deg. to the 
horizontal, of a horizontal wind pressure 
of 120 kg. per square metre (25 lb. per 
square foot). For the rear of the roof 
DE, overhanging the betting-hall, an 
additional load of too kg. per square 
metre (21 Ib. per square foot) was assumed 
for the weight of a tiled roof on timber 
joists 

First it was proposed to cover the sur- 
face of the structure from J to D with 
sand on which the stands and the floor 
of the rear promenade would be placed. 
It was decided, however, to provide a 
hollow brick structure to support the 
floor of the top promenade and reinforced 
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concrete steps with terrazzo finish to span 
between the frames. 

The cantilevered roof (Fig. 5) consists 
of a thin slab comprising a series of lobes, 
each of which has nearly the shape of 
a sector of a hyperboloid. The joints 
between adjacent lobes occur along the 
top generator of the surface; thus they 
rest only on the support A and are balanced 
by the ties at C. There are no ribs or 
beams, and the thickness of the roof varies 
from 5 cm. (2 in.) at the edges to 15 cm. 
(6 in.) at support A. Drainage is by 


means of a tube within column AF. 
This shape of lamina was known to be 

very strong, although it was evident that 

it could not be expected to function merely 


Fig. 5.—-Cantilevered Roof over Stands. 
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as a membrane without bending normal 
to its surface. An analysis would have 
required a very complete study, even 
assuming that the surface corresponded 
exactly to a hyperboloid (the analysis of 
a lamina is only theoretically possible for 
very limited types of surface). It was 
realised that it was not possible to under- 
take a full analysis of the lamina, but 
it was adopted because of its lightness 
and zsthetic merit and it was decided 
to make only an approximate theoretical 
analysis to determine the distribution 
of the stresses and the reinforcement 
required. 

Since the cantilever of 12-7 m. (41 ft 
6 in.) is very much greater than the 
distance between the transverse frames, 
which is only 5 m. (16 ft. 6 in.), the lobes 
are mainly subjected to bending as canti- 
levers, but cantilever bending moments 
could not be estimated with accuracy by 
conventional methods owing to the ab- 
normal shape. In addition to the vertical 
shearing stresses normally present in 
cantilevered beams, in this case there are 
also large horizontal shearing stresses. In 
order to calculate these stresses, and par- 
ticularly the working conditions of the 
transverse reinforcement resisting the 
shearing forces, it was necessary to know 
the approximate distribution of all the 
shearing forces. The problem was solved 
for a cantilevered beam with the load 
applied near the free end, and an approxi- 
mate solution was obtained by assuming 
the lobe to have a constant section 
(neglecting the small effect of the change 
in thickness from the support to the free 
end). 

The Venant-Meinez method renders the 
solution of this problem fairly easy, 
especially with the introduction of the 
membrane (or “ soap film ’’) analogy and 
assuming that the loads are distributed 
throughout the section in accordance with 
the resulting distribution of shearing 
stresses, and that the reactions at the 
supports are also calculated for similar 
conditions. This assumption could have 
been made if the support extended over 
the whole width of the cantilevered lobe, 
but as the supports occur only at isolated 
points it is obvious that in the neighbour- 
hood of the supports the distribution of 
stresses would be quite different from that 
assumed according to the ordinary theory. 
However, beyond the immediate neigh- 
bourhood of the supports the application 
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of this theory seems to be justified, at 
least as a first approximation 

When the stresses were calculated in 
this way, the amount of transverse and 
longitudinal reinforcement could be 
decided even though this might have 
altered the hypothesis of homogeneity 
and isotropy which is t!e basis of the 
theory. This solution, aithough consist- 
ent with Saint Venant’s principle,* is not 
satisfactory, even as a first approxima- 
tion, for the sections near the supports 
where the concentration and discon- 
tinuity of the load are totally incompat- 
ible with the hypothesis. The transverse 
sections may be subjected to considerable 
unknown bending stresses, and the shear- 
ing stresses deviate from the previously- 
mentioned laws. 

It was also necessary to provide con- 
struction joints which would be most 
satisfactorily placed along the generators 
at the crown to reduce the chance of 
percolation of water, and be as far as 
possible from the supports. It seemed 
most convenient therefore to place the 
longitudinal reinforcement (which is the 
most important), as shown in Fig. 2, so 
that it would not cross the crown, and 
only small bars would link two adjacent 
lobes to prevent change in relative level 
The considerable curvature of the rein- 
forcement near the support gave rise to 
a risk that the centripetal component 
might produce abnormal bending forces 
in the transverse sections of this area. 
The structure between two sections on 
either side of the support, under the action 
of the dead load and the forces produced 
by the reinforcement, was analysed by an 
approximate method. From this it was 
inferred that the thickness of 15 cm. 
(6 in.) and the transverse reinforcement 
would be adequate. 

As the transverse reinforcement bars 
are placed approximately along the 
straight generators of a hyperboloid, the 
inward components of the forces in them, 
due to the curvature of the bars as they 
pass from one generator to another of the 
opposite family, act in a plane that is 
nearly tangential to the surface. By 
varying the disposition slightly, small 
components normal to the surface of the 
slab can also be obtained which improve 
the equilibrium. 

* The strains caused by a system of forces (statically 
equal to zero force and zero couple) applied to a small 


part of the surface are negligible at distances (from that 
part) which are large compared with the size of the part. 
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Although these estimates indicate the 
required size and distribution of the 
reinforcement, they are not entirely satis- 
factory ; the contractors (Srs. Agroman) 
therefore made a test on a full-sized 
section (Fig. 6). This was not very ex- 
pensive, since in any case they would have 
to test all the shuttering (which would be 
repeated thirty times) in their workshops ; 
the experiment cost little more than the 
cost of the concrete, since the steel was 
recovered. For the test the lobe was 
loaded with sandbags until it collapsed 
The average dead weight was 280 kg. per 
square metre (58 lb. per square foot) and 
the imposed load applied was 70 kg. per 
square metre (14 lb. per square foot). 
his produced an average bending mo- 
ment at the support of 130 tonnes-metres 


Fig. 6. 


(940,000 Ib.-ft.). The actual imposed 
load at failure was 605 kg. per square 
metre (125 lb. per square foot), producing 
a bending moment at the support of 
340 tonnes-metres (2,450,000 Ib.-ft.) 
[hus the factor of safety was 2-6 for 
the total load, and 8-6 for the imposed 
load 

As the roof was being loaded, recording 
equipment on the compressive side showed 
that the stresses increased normally up 
to the capacity of the instruments. To- 
wards the end of the test the tensile side 
had numerous widely-distributed cracks 
The free end deflected more than 15 cm. 
6 in.), and the maximum deformation 
was recorded at the side of the free end, 
which lacked the restraint of adjacent 
lobes. At the time of failure there was 
little transverse deformation close to the 
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supports, where the possibility was great- 
est and where the thickness had been 
increased to 15 cm. (6 in.). Failure was 
due to excessive bending over the support, 
and there was a rapid extension of the 
failure from the tensile to the compressive 
side. This is the usual experience in 
structures with a normal ratio of steel to 
concrete. It was not possible to decide 
whether the failure of the reinforcement 
was due to some reinforcement slipping 
within the cracked concrete. On the 
basis of this test it was decided to build 
the structure as initially designed, without 
modifications. In the case of structures 
such as this, where there is much repeti- 
tion, the cost of a full-size test is a very 
small proportion of the total cost. 
During the civil war the structure, and 
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Test on a Full-sized Section of Roof. 


especially the roofs, were repeatedly hit 
by gunfire. Many holes were made by 
direct impact, though the area damaged 
was in each relatively small, but 
none of the lobes collapsed and it was 
possible to repair them easily. In all 
flexible laminz the main danger is due 
more to the vibrations resulting from the 
explosive wave than to the direct impact 
However, the repeated but slight cracking 
caused by these explosions showed that 
the elastic limit of the steel had not been 
exceeded, except in the two extreme wings 
of the roof where the rigidity was less 
because there was support from only one 
contiguous lobe. For this reason it was 
thought best to pull down and rebuild 
the areas of the roof adjoining the ends, 
and small ribs were added on the top to 
stiffen the free ends 


case 
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USED FOR CURING 
OVER 28 MILLION 
YARDS OF CONCRETE 


IN THE BRITISH ISLES 


Ritecure produces an impervious film 
which provides controlled moisture re- 
tention throughout the curing period 
of 28 days 

Ritecure should be sprayed on the con- 
crete immediately after finishing 
Spraying is a one man operation 
Ritecure is complete in itself requiring 
no covering down or wetting. One coat 
only is required 

Ritecure (Pigmented) eliminates the 
need for covering with hoods as called 
for on Air Ministry contracts, show- 
ing considerable saving on curing 
costs 


Write for our Technical Leaflets and Specifications 


STUART B. DICKENS LIMITED 


36 Victoria Street, London, S.W.1. Tel: Abbey 4930 
Works: Old Milton Street, Leicester. Tel: Leicester 20390 
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TUNNEL 
SEGMENT by |STELMO 
MOULDS 





ilustration of one of our many tunnel segment moulds 


for accurate castings 
continuous production 


lower costs 


IF YOU MANUFACTURE ANY SIZE OF SEGMENTS, 
WRITE TO US TO-DAY FOR FULL DETAILS 


)} the most comprehensive 
1 (SterM Bi i 
TEL lo) )- mould service in the world 





Please note new address : 
STELMOLTD., 275 SHAKESPEARE ROAD, LONDON, S.E.24 
Telephone : Brixton 4201 
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A Glass-and-Concrete Arch of 32 ft. Span. 


In the reconstruction of Dalmarnock 
Power Station it was decided to replace the 
meta]-framed lantern over the engine room 
by a translucent concrete arch. The con- 
struction (Figs. 1, 2, and 3), which is of 
parabolic shape and of a uniform thick- 
ness of 3{ in., is designed as a two-pinned 
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arch, and the span of 32 ft. 3 in. is believed 
to be one of the largest of its type. 
Standard hollow glass blocks were used 
at 10 in. centres and, as they are 7} in. 
square, the reinforced concrete ribs be- 
tween them are 2} in. wide; the area of 
the glass is therefore 60 per cent. of the 





A GLASS-AND-CONCRETE ARCH 


total area of the roof. The blocks are of 
the “‘semi-vacuum”’ type which have 
good properties of thermal and acoustic 
insulation; this, together with the 
efficiency of the lighting and the absence 
of beams, largely influenced the choice of 
this type of construction. 

Consideration was given to the possi- 
bility of building the roof as a three- 
hinged arch, so that it would be statically- 
Geterminate and the stresses due to rise 
and fall of temperature would be reduced, 
but a two-hinged arch was preferred 
because of the difficulty of making a 
watertight joint at the apex and of the 
loss of lighting efficiency ; also the stresses 
in a two-pinned arch would be only 
slightly altered by even considerable 
variations of temperature. 

Free rotation of the bearings is essen- 
tial, and a detail of the type employed is 
shown in Fig. 4. These bearings consist 
of a 1-in. galvanised mild steel round bar 
to which fixing lugs are welded and cast 
into the upstand at the springing ; these 
bearings resist horizontal thrust and per- 
mit rotation. Timber fixing blocks are 
also cast into the bearing face to facilitate 
the attachment of a layer of bituminous- 
felt which further ensures complete free- 
dom from fixing moments at the spring- 
ings. A bird’s-mouth seating at the two 
end walls permits movement at these 
positions while maintaining a weather- 
tight seal. 

The arch ribs are reinforced in the top 
and bottom with high-tensile steel bars 
with } in. cover of concrete; this rein- 
forcement will resist any slight tensile 
forces of short duration which may 
develop due to wind-suction and also 
stresses due to changes of temperature 
and shrinkage of the concrete during 
hardening. 

An investigation has been carried out 
on the effect of wind-suction acting on the 
arch-ring. The arch-ring was deemed to 
be divided into four segments and the 
forces and resultant bending moments 
were calculated in accordance with the 
wind pressures given in Tables 3 and 4 and 
section 10(b) of British Standard No. 3, 
Chapter V, Loading (1952). It was found 
that the small tensile stress produced was 
slightly greater near the quarter-point 
than at the crown, and nowhere was it 
considered to be of sufficient magnitude 
to be important. The possibility of ten- 
sile stresses due to the wind was further 
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Revolutionary (New) Goncrete Development 
enables vertical Shuttering to be struck in 2 HOUR! 
MILLARS’ 


VACUUM 
CONCRETE 


PROCESS 


Concrete shuttering struck half-an-hour 
after pouring! Time-lag in curing cut by 
75%! Take full advantage of the good 
weather to complete your concreting. 
These are proved results of the Vacuum 
Process, for which Millars’ Machinery Com- 
pany Ltd. are the exclusive Licensees. Contracts 
carried out by firms such as Sir Lindsay 
Photog raph by permission of The North of Scotland Hydro- Parkinson, John Laing, The Cementation Co. 
ee a Panic or Willen Necro Ee Forwe, and Richard Costain ‘show importance and 
Contract: Garry Hydro Scheme, Quoich Dam, Scotland. value of the processes. 


in situ cast facing slabs—surface processed. CONSTRUCTION TIMES CUT BY 70° 


/o 
Even in midsummer, normal shuttering 
must remain in place for from 1-7 days, during 
which the rate of concreting is restricted by the 
number of shutters available. With the Vacuum 
Process, however using a limited number of 
active shutters, this time is reduced to—from 
1 hour to 2 days with a minimum increase in 
final concrete strength of 25‘ 

Nor is this all; for it has been found that 
curing precautions are no longer so necessary 
and there is no perceptible shrinkage at the 
construction joints. 

Precast units may be lifted from their 
moulds within a few hours without handling 

Contractor : Sir nie Pelee oe ¥ — steel by means of vacuum lifters. 
ee > Aare Sones Waste bd toon _ Further information will gladly be 
Godalming. External processing of walls. supplied. 


MILLARS’ MACHINERY COMPANY LTD. 


PINNERS’ HALL, GREAT WINCHESTER STREET, E.C.2 ° Telephone: London Wall 4266 
THORLEY WORKS, BISHOP’S STORTFORD, HERTS ° Telephone: Bishop’s Stortford 694 
Agents in AUSTRALIA, NEW ZEALAND, INDIA; BURMA, CEYLON, PAKISTAN, SINGAPORE, MALAYA, ADEN, ETHIOPIA 
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reduced by the sheltering effect of the 
parapet wall which would tend to make 
the suction uniform, and tensile stresses 
due to this cause: cannot exceed the 
compression caused by the dead load. 

A 1:14: 3 concrete mixture was used, 
comprising graded river sand, graded 
granite chippings with a maximum size 
of % in., and rapid-hardening Portland 
cement ; the water-cement ratio did not 
exceed 0-5. The modulus of elasticity of 
this concrete was between 3,000,000 lb. 
and 3,500,000 lb. per square inch, and the 
modulus of elasticity of the glass was from 





Fig. 4. 


10,000,000 lb. to 10,700,000 lb. per square 
inch, so that the modular ratio of glass 
to concrete and of steel to glass is about 3 
A composite section of concrete, glass, and 
steel] is therefore stronger in compression 
than a similar section in which concrete 
replaces the glass 

Each bay of the roof, which is 250 ft 
long, was completed separately, the glass 
blocks and reinforcement being set in 
position with a cork lining ? in. thick on 
all the soffits of the concrete The con- 
creting of each bay continuous 
V-shaped corrugated-copper expansion 
strips were inserted at all construction 
joints, which were filled w ith a bituminous 


was 
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sealer. A snow load of 15 lb. per square 
foot was the only live load allowed for on 
the arch 

In investigating the stresses due to 
changes of temperature and the wind, for- 
mulz derived from an article published in 
this journal,* giving a stress-analysis of 
an arch of uniform thickness were used. 
The effect of changes of temperature can 
be ascertained by calculating the hori- 
zontal thrust and the bending moment at 
the crown due to a horizontal deflection 
A resisted at the springing of the hinged 
arch 


’ 
+ CORK SOFFIT 


~ 1" DIA.M.S. GALVANIZED BAR 
with 34 TIE BARS WELDED 
AT 18° CRS 


STAGGERED PLUGS TO PROVIDE 
FIXINGS FOR FELT 





Detail at Springing. 


By substituting 4 etL in the equation 
for thrust, the thrust and the bending 
moment and the stresses at the crown may 
be calculated, the tensile stresses in the 
top being reduced by the amount of the 
thrust due to the dead load. In the equa- 
tion e is the coefficient of expansion of 
concrete (which is almost the same as 
glass), ¢ is the temperature rise or fall in 
deg. Fahr., and L is the span of the arch 
from the centre-lines of the hinges 

The monolithic property of glass and 
concrete is due to the fact that the 
thermal expansion of these materials is 


* * Analysis of a Parabolic 
by V. A. Morgan April, rosé 


Arch of Uniform Thickness 
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A GLASS-AND-CONCRETE ARCH 


nearly identical. The coefficient of the 
transmission of heat (U) of the construc- 
tion shown is about 0-45 B.T.U. per square 
foot per hour per deg. Fahr. 

The consulting engineers are Messrs. 


OF 32 FT. SPAN. (CONCRETE 


Strain & Robertson, and the consultants 
for this roof were Messrs. Ronald Walker 
& Co., of Glasgow The concrete and 
glass roof was designed and erected by 
Lenscrete, Ltd., of London 


Rapid Extension of a Storage Building. 


An extension of a building used for storing 
raw materials for cement manufacture 
has recently been built at the works at 
West Thurrock, Essex, of the Lafarge 
Aluminous Cement Co., Ltd. The ex- 
tension is 49 ft. long and was built as a 
separate reinforced concrete framed struc- 
ture with two bays 20 ft. long and one 
bay 9 ft. long. The concrete was mae 
with high-alumina cement in the propor- 
tions of 1: 2:4 and had a strength, as 
measured by test cubes, of from 6600 lb. 
to 8400 Ib. per square inch at 24 hours. 

It was necessary to cease using the 
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Fig. 2.—Cross Section through Crane 
Beam. 











gantry crane to avoid vibration while the 
connections between the upper beams and 
the crane beams (Figs. 1 and 2) of the two 
structures were being made, and as the 
stoppage of the crane for more than a few 
hours would have caused the production 
of cement to cease, it was desirable to cast 
the remaining beams and joints as quickly 
as possible 

The concreting of the two top beams 
(61 ft. above ground) and the crane beam 
was started at 8 a.m.; at 12.30 p.m. the 
concreting was finished, and at 1 p.m. the 
side shutters were stripped. Curing then 
started by means of an atomiser, and at 
II p.m the same day the crane, which 
weighed 210 tons, was again in use on the 
new track. The contractors were Messrs 
Tileman & Co., Ltd 


October, 1956. 
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GE 4 ton « § ton DUMPERS 


Cut costs on every yard shifted! 


Whatever the job or site conditions, G.F. Dumpers will deliver the load and get back in 


the minimum time, saving costs and worry on every load shifted 


%* FRONT WHEEL STEERING Pivoted forecarriage with its 35° slew left and right 
gets the dumpers in and out of places others fail to go 


% REAR WHEEL DRIVE — The hopper load does not influence the road grip. G.F 


Dumpers can always get in loaded and come out empty whatever the site conditions 


* SIMPLE TO USE AND MAINTAIN — Controls can be mastered by anyone in a 
few minutes. Maintenance is straightforward and economical 


Both models available with single or two-speed drive. 


Sole Distributors : 


WINGET LTD » ROCHESTER + KENT Win et 
Telephone : STROOD, Kent 7276 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


OcToBer, 








CONCRETE WATERPROOFERS 


CONCRETE WATERPROOFING 
MATERIALS 

ACCELERATORS 

FLOOR HARDENERS 


BONDING MATERIALS, ETC. 





Sternson Waterproofing Admixture for Concrete and Mortar 
Sternson Concrete Accelerator, Hardener and Dustproofer 
Sternsonr . Concrete Accelerator, Hardener and Dustproofer. 
Sternson To Rapid-Set Cement for Waterproofing Operations 
Sternson Metallic Jointing Material for Concrete or Brick. 
Sternson Metallic Bonding Between Old and New Concrete. 
Sternson Metallic Hardener for Heavy Duty Concrete Floors 


WETTING AGENTS 
MASTIC IRON 

Other Materials include: 
PLAIN AND COLOURED 


WAX POLISHES, ETC. 


Write for our Technical Leaflets and Specifications 


STUART B. DICKENS LIMITED 


36 Victoria Street, London, 8.W.1. Telephone: Abbey 4930 
Works: Old Milton Street, Leicester. Telephone: Leicester 20390 
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VACUUM CONCRETE PROCESS. 


The Vacuum Concrete Process. 


THE vacuum process was used in the 
construction of the walls of four filter 
tanks completed last year for the Borough 
of Godalming. Each tank comprises six- 
teen reinforced concrete wall sections 
6 ft. o in. high, 19 ft. 6 in. long, and 
6 in. thick, at the top of which a capping 
beam projects 6 in. from the external face 
with a splay of 45 deg. on the underside 
There are pilasters 1 ft. 9 in 
1 ft. thick between 

The reinforcement comprises two layers 
of }-in. mild steel bars at 8-in. centres 
vertically and at 12-in. centres korizont- 
ally, with 1 in. of cover The reinforce 
ment in the pilasters comprises four 


wide by 
the sections 


Fig. 


j-in. bars with }-in. links at 9-in. centres, 


and in the capping beam four }-in. bars 
which were wired to the vertical bars in 
the pilasters. All the reinforcement, 
with the exception of one secti. n to allow 
access to the tank, erected 


was before 


the shutters were placed in position 
The shuttering panels (Fig. 1) consisted 


of j-in. resin-bonded plywood supported 
on a timber frame and lined on the inner 
face with wire mesh covered with linen; 
the edges were covered with strips of 
hardboard. Each panel was divided into 
two vacuum chambers by a central hori- 
zontal timber, and was made in one com- 
plete section which could be lifted into 
place. When the shutters for both sides 
of a wall were in position, they were 
tightened against stop-ends shaped to 
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form joggle joints. To prevent leakage 
of grout, strips of rubber were fixed to 
the bottom of the shutters and pressed 
against the previously-cast footing 
Strips of rubber were also placed between 
the stop-ends and the shutters he 
shuttering strutted by adjustable 
props, and no ties passed through the 
wall For lifting the panels into position 
and to place tie concrete a crawler crane 
was used The water-cement 
0°45 

The concrete was placed in 
and consolidated by internal vibrators, 
and when it reached half way up the 
shutters the vacuum was applied to the 


was 


ratio was 


one lift 


fixed 


lower half by means of pipes int 
the outer face of the shutters. Con 
creting continued to the top of the wall, 
and the vacuum then applied to the upper 
portion The vacuum was applied for 
about half an hour, and the 
were then removed leaving the filter 
cloth on the concrete. This cloth was 
then peeled off, and any marks on the 
face made good 

After the first few sections of wall had 
been cast, the process of erecting the 
shutters, casting the concrete, and striking 
the shutters was done in four hours, and 
two sections were concreted each day 
The procedure was to construct alternate 
sections on one day and the intermediate 
bay the following day Although the 
work was done in very hot weather no 


shutters 
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THE 


special curing precautions were taken 
and there was no perceptible shrinkage 
at the construction joints. About 12 
gallons of water were withdrawn from 
each section, leaving a water-cement 
ratio of about 0°35 

The plant used comprised a rotary air- 
pump with a capacity of 375 cu. ft. per 
minute, a separator tank for extracted 
water, two six-cock manifolds, rubber 
hose of 1}-in. diameter for carrying the 
water from the shutters to the tank, and 
3-in. diameter steel pipe from the pump 
to the shutters. The shutters were used 


VACUUM CONCRETE PROCESS. 
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sixty times without requiring structural 
repair; the only materials requiring re- 
newal were the rubber jointing strips 
The construction of sixty wall sections 
was completed in six weeks by two 
skilled and unskilled men on the 
shuttering in addition to the concretors 

The consulting engineers were Messrs. 
J. D. & D. M. Watson, MM.1.C.E. The 
contractors were Sir Lindsay Parkinson 
& Co., Ltd The licensees for the vacuum 
process (Billner system) in the United 
Kingdom are Millars’ Machinery Co., 
Ltd 


two 


Prestressed Roof for an Engine Shed. 


In Figs. 1 and 2 is shown the new pre- 
stressed concrete roof at the engine shed 
at Dunfermline of the Scottish Region of 
British Railways. The 270 ft 
long by about 68 ft. wide and covers four 
tracks. The old timber and slate saw- 
tooth roof had nine bays with ridges at 
right angles to the tracks, and the valleys 
were supported on 24 cast-iron columns. 

The new roof is carried on the side 
walls and a central row of five columns 
placed so that they could be cast without 
removing the old roof or columns. The 
central longitudinal beams have spans of 
57 ft., and the transverse beams span 34 
ft. Secondary longitudinal beams divide 
the roof into bays of about 29 ft. by 15 ft 
In the middle of each bay is a smoke-vent 
over the track, and the rest of the roof is 
covered with glass carried on prestressed 
concrete glazing bars The smoke-vents 
are covered with concrete canopies with 


shed 1S 


side baffles (to prevent downdraught) of 
corrugated sheeting 

The gutters, walkway slabs, columns 
and foundations are in reinforced concrete 
All the other members are in prestressed 
concrete The central longitudinal beams 
are of I section 3 ft. 9 in. deep with flanges 
1 ft. 3 in. wide. Each beam is prestressed 
with five cables of twelve wires of 0-276 in 
diameter Three cables were tensioned 
to about 9200 lb. at the factory to resist 
stresses during transport to the site and 
the other two cables were tensioned after 
the beams were erected and the transverse 
beams were in position 

All the other units were prestressed by 
the pretensioning method, using wires of 
0-276 in. diameter in the beams and four 
The 


6 in 


-gauge wires in the glazing bars 

section transverse beams are 2 ft 
deep with flanges 1 ft. 3 in. wide and have 
forty tensioned wires and two untensioned 


Fig. 1.—Interior View. 


October, 1950. 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.1.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONGRETE PILES i710. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0036-6 
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WIREWELD reinforcement is a high tensile steel fabric, manufactured from 
Cold Drawn steel wire, electrically welded at all intersections, to B.S. 1221, 
Part A. Made in square mesh and oblong mesh, it gives maximum strength 
with a minimum of metal. 

WIREWELD reinforcing fabric in the floors means less thickness of the floors 
and greater loads on the floors. With greater flexibility of planning and more 
space for use, WIREWELD represents both an initial and cumulative economy. 

A PRODUCT OF TWISTEEL REINFORCEMENT LTD. 


LONDON: 43 UPPER GROSVENOR STREET, W.1 (GROSVENOR 1216) BIRMINGHAM: ALMA STREET, SMETHWICK, 40 (SMETHWICK 1991) 
MANCHESTER: 7 OXFORD ROAD, MANCHESTER, | (ARDWICK 1691) GLASGOW: 30 PINKSTON ROAD, GLASGOW, c.4 (Bm 2444) 
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The tee-shaped secondary longi- 
tudinal beams are 1 ft. 3 in. deep with 
flanges 1 ft. 3 in. wide and are prestressed 
with twelve wires 

The frames of the smoke-vents were 
cast as two prestressed beams 12 in. by 
6 in. in cross sectiou and prestressed with 
nine wires, and these are joined to form 
a rectangle The the smoke 
vents was cast as prestressed beams Io in 
by 6 in. in section with eleven 
prestressing wires, on to which was cast 
a cantilevered canopy 2 in. thick rein- 


wires 


cover of 


cross 


PRESTRESSED ROOF FOR 


AN ENGINE SHED. 


graded whinstone } in and 
washed sand * in. down 

The wires were tensioned by Gifford- 
Udall jacks and the ducts were grouted 
under pressure. Various mixtures of 
cement and sand and the addition of 
aluminium powder to increase workability 
were tried, but much difficulty was ex- 
perienced in filling the ducts, partly 
because of the the wire 
spacers and partly because the pressure 
pot was frequently stopped by sediment 
from the grout However, when the last 


presence of 


Fig. 2.—Top View of Roof. 


forced with expanded metal. These vents 
span about 28 ft A steam crane of 84 
tons capacity and an excavator with a 
40-ft. jib and a 10-ft. swan-neck extension 
used for hoisting the units, the 
excavator being used for the main beams 
weighing 12} tons 

The strengths of concrete specified 
were 5000 lb. per square inch at 28 days 
for reinforced concrete and 7500 lb. per 
inch at 28 days for prestressed 
concrete. The materials were measured 
by volume. The strength of the test 
cubes exceeded 8000 Ib. per square inch 
at 28 days, and a strength of about 5500 
lb. per square inch was normally obtained 
in three to four days 


were 


Square 


The aggregate was 


of the central longitudinal beams was 
erected better results were achieved by 
using a small diaphragm pump, operated 
like a stirrup pump, and by omitting sand 
from the grout The ducts were first 
flushed through with water and then 
filled with grout which was kept agitated 
by an electric drill fitted with a wire whisk 

The contractors for the precast members 
and the site prestressing were Springbank 
Quarry Co., Ltd., of Airdrie, and the 
main contractors for the site works were 
Whatlings, Ltd., of Glasgow 
The Chief Civil Engineer of the Scottish 
Region, Mr. M. G. Maycock, M.I.C.E., 
was responsible for the design and super- 
vision of the work 


Messrs 





MISCELLANEOUS. 


Tests of Concrete made with Ex- 
panded-shale Aggregate. 


Tests of concrete made with expanded- 
shale aggregate made by the Butterley 
Co., Ltd., and known as “ Aglite ’, have 
been made at the Building Research 
Station. This aggregate, which has been 
much used in the U.S.A. for many years, 
is shortly to be made in Britain on a com- 
mercial scale. The raw material will be 
the waste shale at collieries, which will be 
sintered 

The bulk density of the aggregate used 
in the test specimens was from 45} Ib. to 
51 lb. per cubic foot, according to the 
degree of compaction, when graded with 
a maximum size of }in. The contents of 
combustible material and of sulphate 
were so small as to be negligible 

Average compressive strengths (in Ib 
per square inch on 4-in. cubes) of various 
mixtures of ordinary Portland cement and 
aggregate were as follows 

1:6: equal parts of aggregate 4} in 
to ¥% mm. and * in. down, water-cement 
ratio oo, 1350 ; water-cement ratio 
0-725, 1950. Density 81 Ib. per cubic 
toot 

eae 
to ¥ in 
Tatio 
foot 

I: 2: 4 separate fine and coarse aggre- 
gate, water-cement ratio 0-6, 

I : 3: 3 separate fine and coarse aggre- 
gate, water-cement ratio 0-8, 1960. Den- 
sity 784 lb. per cubic foot 

I part cement, 2 parts sand, and 4 parts 
coarse expanded shale, water-cement 
ratio 0-625, Density 112 lb. per 
cubic foot 

I part cement, 3-3 parts sand, 1-2 parts 
coarse expanded shale, water-cement 
ratio 0-7, 3840. Density 119} Ib. per 
cubic foot 

All the mixtures complied with the 
requirements for drying shrinkage and 
moisture movement for blocks for load- 
bearing walls 


equal parts of aggregate 4} in 


and 
I*I, 790 


i in. down, water-cement 
Density 84 lb. per cubic 


1355 


250. 


The water-absorption of the aggregate 
was about 21 per cent. at 24 hours 

The water-absorption of the concretes 
after four days’ immersion in water was 
from 7} per cent. for the concrete con- 
taining 3°3 parts of sand to 16 per cent. 


(CONCRETE) 


for the 1:6 mixture with a water-cement 
ratio of o-9 

It is stated that this aggregate com- 
pares very favourably with other high- 
grade lightweight aggregates tested at the 
Building Research Station, and that the 
thermal conductivity may be assumed to 
be the same as that of other concretes of 
similar densities. 





A Building Tilted by the Wind. 


AN eight-story garage under construction 
in Cleveland, Ohio, U.S.A., that was 
tilted 7 ft. out of plumb by the wind, as 
reported in our August number, has been 
restored to a vertica! position. 

The structure first shored, and 
8-in. by 8-in. timbers were fixed to each 
column. In the lower five stories two 
12-in. by 12-in. posts were placed at 4 ft 
centres on either side of each column 
Steel cables were placed diagonally be- 
tween the corner columns in each story 
and on all four elevations. Jacks were 
placed diagonally between the columns 
in the ground story so as to thrust against 
large timber blocks at the base of the 
columns and were inclined towards the 
top of the adjacent columns. Jacks were 
similarly placed in the upper stories to 
determine how the structure would act, 
but the main forces were confined to the 
lower stories since it was desired to trans- 
mit the forces to the ground as directly 
as possible. Jacks were not used in the 
end bays as there would have been in- 
sufficient concrete to resist the forces in 
the slabs. 

The possibility of internal buckling of 
the columns was guarded against by 
filling the hollow columns with } in 
gravel up to the level of the fifth floor 
Grout will be forced into the gravel at a 
iater date 

The jacks were tightened and the heavy 
counterstruts were then released. The 
diagonal cables were then tightened to 
maintain the position of the structure, 
and the operation was repeated until the 
structure was restored to a vertical posi- 
tion a fraction of an inch at a time The 
foregoing is abstracted from ‘‘ Engineering 
News-Record’ for June 14, 1956 


was 


October, 19506. 
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MISCELLANEOUS ADVERTISEMENTS. SITUATIONS VACANT. Senior reinforced concrete 


wanted by leading reinforced concrete engineers 
and contractors. Must be fully conversant with Code of 
: , r Practice, L.C.C. Bye-Laws, and able to design light-framed 
Situations Wanted, 4d. a word : minimum, structures from estimating stage to final details. Five 
7s. 6d. Situations Vacant, 5d. a word: ore wae = oo a ; —. 
: . arting ry from {900 upwards according to ability. 
minimum, 10s. Other miscellaneous adver This year’s holiday Seieeewed, Da a 
tisements, 5d. a word: 10s. minimum. , similar conditions. Write Box 4172, Concrrrs 
Displayed advertisements, 35s. per column AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
inch. Box number 1s. extra. London, S.W.r. 


SITUATIONS VACANT. Assistant structural engineers 
Adve-tisements must reach this office by the + em — experience = reinforved concrete — 
23rd of the th ng publication. ixperience of precast techniques advantageous. Salary 
month precedi according to experience and qualifications. Apply in 
writing to Tecuwica, Manacer, Tue Scortisn Construc- 
tion Co., Lrp., Sighthil! Industrial Estate, Edinburgh. 
SITUATIONS VACANT. SITUATIONS VACANT. Experienced reinforced con 
can » in me oe . . crete detailers required Prospect of contemporary 
SITUATION VACANT. E. J.-Coox & Co. (Encinerrs), design experience. Gvod salaries. Five-days' week 
Ltp., require an experienced detailer for reinforced concrete Joun De BremMarker & PARTNERS, 3 Southampton Place, 
structures. Interesting work and good prospects for com- London, W.C.1. Chancery 3785 
petent man. Five-days’ week, pension scheme and lunch- 5 3 sal ‘ 
eon vouchers. Apply to 54 South Side, Clapham Common. SITUATION VACANT. Civil engineer, London and Mid- 
London, S.W.4. lands. Experienced in design and detailing reinforced 
concrete. Age 28~—38, with usual professional qualifications 
SITUATION VACANT. Consulting structural and civil Salary range, according to abilities and age, {1250 to £1750. 
engineers require an engineering assistant with at least Non-contributory staff fund. Write in confidence, with 
5 years’ office experience since Graduateship and National full career particulars, to Box 4306, ConcrRETE anp 
Service, to supervise the design and detailing of reinforced Constructiona, Enoineertnc, 14 Dartmouth Street, 
concrete structural frameworks and foundations. Salary London, S.W.1 
£750-{900 according to age, qualifications and experience. 
Superannuation scheme, and luncheon vouchers. Apply 


Anprews, Kent & Stone, 60-66 Wardour Street, London, LONDON COUNTY COUNCIL 


Wt. ARCHITECT'S DEPARTMENT 
SITUATION VACANT. Civil engineering draughtsman Vacancies for Engineering Assistants (up to £818) 
required for work in London office of large civil engineering and Engineer Grade III (up to £987) in the Struc 
contractors. Work of varied nature, with scope for tural Engineering Division. Work includes steel 
initiative and advancement. Commencing salary {600- work and reinforced concrete design and detailing 
{800 depending on experience. Five-days’ week and for Council's buildings. Particulars and applica- 
luncheon vouchers. Pension scheme operates. Box 4228, tion forms from Arcurrecr (AR/EK/SE/3), The 
ConcrRET?: AND CONSTRUCTIONAL ENGINEERING, 14 Dart- County Hall, London, S.E.1. (1278.) r 
mouth Street, London, S.W.r. 
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BRITISH OXYGEN ENGINEERING LIMITED 


Project Designers . Designers 2K The appointments 


will be made at the Com- 


Draughtsmen required for pany » Offices at Edmonton 


CIVIL ENGINEERING rare tts 


HARLOW AND AT 
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EDMONTON. THE COM- 
Opportunities are available for interesting and important work on PANY PAYS FULL LEGAL 
major industrial projects involving close co-operation with mechanical AND OTHER EXPENSES 
and chemical engineers engaged on new developments RELATED TO HOUSE 
A sound knowledge of and experience in foundations, reinforced PURCHASE. 
concrete and/or steelwork is required 





Applications and en- 


MECHANICAL ENGINEERING); = ="<"*~ 


*& Personne! Manage 
: BRITISH OXYGEN. 
Excellent opportunities are available for interesting and varied work on ENGINEERING LIMITED 
the design of Tonnage Oxygen Plants and other Projects. Angel Road 3 
(North Circular 











Experience is required in one of the following fields 


(a) Chemical Plant — Including Pressure Vessels, Heat Exchangers, Tel. EDMonton 3020. 
Pipework, etc. 


(b) General Plant, and Factory Layout and Installation. 


(c) General Mechanical Engineering — including Compressors, Pumps, Open for interviews up to 
etc. 


‘ p.m. weekdays and 
12.30 p.m. Saturdays. 
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Gunite & Cementation 


Systematic repairs to structures based on 


systematic diagnosis of defects 


WHITLEY MORAN 


& CO., LTD 
SPECIALISTS IN THE REPAIR OF 
ENGINEERING STRUCTURES 
5 Old Hall Street - Liverpool 3 
Telephone: CENiral 7975 
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Trent Gravels 


10.000 tons per week 
Washed & Crushed |4 in. to 4 in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Ser.d for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255. 
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MISCELLANEOUS ADVERTISEMENTS. 
(Continued from previous page.) 


SITUATIONS VACANT Designer-detailers and detailers 
experienced in reinforced concrete required for London 
professional office Knowledge of steelwork an advan 
tage but not essential The work is varied and offers 
scope for initiative and advancement Opportunity for 
site visits. Five-days’ week Apply, stating experience, 
and salary required, to Farmer & Dark, Romney House, 
Tufton Street, London, S.W.1 


SITUATION VACANT. Concrete quality control. Ex 
perienced engineer or chemist, based in Westminster, is 
required to direct and supervise the technical aspects of 
the production and control of concrete quality in a rapidly 
expanding comparty with branches in London, Mid!ands, 
Gloucestershire and Yorkshire Initiative, good per 
sonality, and thorough knowledge of modern laboratory 
testing techniques for concrete are essential. Write 
Reapy Mixep ConcretT? Lrp., 19 Dartmouth Street, 
London, S.W.1 


SITUATIONS VACANT. Precast concrete manufacturers 
require draughtsmen for flooring and ancillary in situ 
work. Design experience not essential bove-average 
salaries, pension scheme, and canteen Apply Cawoop 
Wuarton & Co. Lrp., Cavendish House, Woolwich 
Road, London, S.E.7 


SITUATION VACANT Works engineer required as 
assistant works manager for spun concrete pipe works 
Qualifications: good sound knowledge of machinerv mainten 
ance and mechanical engineering, organising ability and 
ability to control labour Knowledge of plant lay-out 
and heavy-duty machinery essential. Preference for an 
applicant under the age of 35. Works located in Leicester 
shire Modern detached house available Please apply 
to THe Manacinc Director, Jouw Ex.is & Sons, 

21 New Walk, Leicester, stating qualifications, and salary 
required 


SITUATIONS VACANT Kaytor & Pr consulting 
engineers, require in their London office senior and junior 
detailers and draughtsmen for reinforced concrete work 
Positions offered are permanent, and the work is varied 
and interesting rhere is scope for advancement for men 
with ambition Five-days’ week Apply to 42 Ferncroft 
Avenue, London, N.W.3 


SITUATIONS VACANT Senior reinforced concret« 
designers required Must be experienced in the design of 
foundations and structures. Maximum assistance given 
in »btaining accommodation Pension scheme Asn 
more, Benson, Pease & Co., Stockton-on-Tees 


SITUATIONS VACANT Reinforced concrete designers 
and detailers required for work on a variety of interesting 
projects. Five-days’ week of 35 hours. Guaranteed 
bonus. Apply in writing to A. C. Wirsonw & Partners, 
Lrp., Design House, The Mall, Ealing, London, W.s, or 
telephone Ealing 9843 for an appointment 


SITUATIONS VACANT Reinforced concrete draughts- 
men-detailers urgently needed in young and vigorous 
engineering practice Stimulating and varied work in 
congenial. surroundings Starting salary 
E. W. H. Girrorp, Carlton Lodge, 16 Carlton Crescent, 
Southampton 


4 500 -4 600. 


SITUATIONS VACANT Toronto (Canada) consulting 
engineers invite applications from experienced reinforced 
concrete detailers and designer-draughtsmen for varied 
and interesting work on framed structures, commercial 
buildings, et Assisted passage 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street 
London, 5.W.1 


Box 4320, CONcRETs 


SITUATIONS VACANT — & Bourqui & Partners 
require experienced designers and detailers immediately 
Designers must be fully conversant with Code of Practice 
and L.C.C, By-laws, and able to design framed structures 
from estimating stage to final details Knowledge of 
design of industrial structures also an advantage Detailers 
to be first-class draughtsmen with good printing and line 
work, able to construct general arrangement drawings and 
details from designers’ calculations Holiday arrangements 
honoured. Good salaries offered to conscientious and 
competent men Junior draughtsmen also required 
Telephone Elmbridge 0439 for appointment 
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SITUATION VACANT Large building and civil engin 
eering contractors require well-educated and experienced 
technical office and depot manager (age 30-45 Must be 
familiar with the administrative and managerial problems 
of a large organisation, able to organise and control routine 
work and provide analysed and co-ordinated reports for 
the guidance of top management The duties in effect 
will be to provide regular control link between the sites 
and head office, and the person appointed must be 
thoroughly versed and interested in all aspects of contract 
planning, costing, and general management This is a 
unique and expanding opportunity with a company of the 
highest national repute Only applicants giving the fullest 
personal details and career history with names of previous 
employers, et« will be considered Box 4320, Concrett 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street 
London, S.W.1 


SITUATION VACANT Beitisn Perro.teum Company 
Limiren has a vacancy for a civil surveyor Applicants 
age 25 to 35 must have at least H.N.C. in civil engineering 
but preferably A.M.L.C.E. or A.M.1.Mun.I with several 
vears’ experience of field survey work over open country 
including selecting and pegging out of roads and pipeline 
routes, also experience in preparation of contour plans of 
factory sites Some experience of marine survcy work an 
uivantage Salary according to qualifications and experi 
ence Non-contributory pension fund. Housing Scheme 
oval expenses and settling-in allowazuces paid in certain 
Write giving full particulars, quot 1.3891, to 
191 Gresham House, E.C.2 


SITUATIONS VACANT Britisn Perroteum Company 
Limirep has vacancies for construction engineers Appli 
cants age 25 to 35 must have H.N.C. in civil or mechanical 
ngineering Corporate met be rship of Institution of Civil 
or Mechanical Engineers desirable Experience on con 
struction of civil and mechanical projects preferably with 
ontractors in a supervisory capacity. Should be accus 
tomed to organising works sections and have some know 
ledg contract documents and control of expenditure 
ment will be mainly in the U.K., but successful 
tes must be prepared to serve abroad from time to 
periods of up to two years. Salary according 
ons and experience Non-contrib 
Write giving full particulars 
9294 191, Gresham 


ATIONS VACANT Reinforces oncrete designer 

designer-draughtsmen required with experience 
foundations an structures Permanent positions ti 
opportunities for advancement Salaries in accordance 
with experience and ability, and entry into superannuation 
scheme arranged after twelve months’ service Applic 
should write, stating age and full details of career to date 
to Tue Mitrcnett Construction Co Wharf Works 
Peterborough, Northants 


SITUATION VACANT Required for Johannesburg 

South Africa, a qualified structural engineer experienced in 

design of normal reinforced and prestressed concrete struc 

Experience about five years. Salary {1250 {1500 

Permanent position with large established 

heme and medical benefits Passag 

details, experience tc., to Box 

Broad Street, London, ©.( 

SITUATION VACANT Reinforced concrete designer 

man required Familiar with framed structures 

al design to Code of Good prospects 

week, luncheon vouchers, and pension scheme 

stating experience, and salary required, to Jonn~ 

Reimnrorcep Concrete Enctnerertnc Co., Lrp., 
tillery House, Artillery Row, London, S.W.1 


REINFORCED CONCRETE 
DESIGNERS 
DETAILERS & DRAUGHTSMEN 
are invited to apply for vacancies in the Keynsham 
and Bristol offices of Square Grip Reinforcement 


Co., Ltd 
work on variety of structures. Five-days’ week, 


Keynsham, Bristol. Opportunity t 


modern offices. Previous experience essential 
for senior posts, but consideration given to other 
suitable draughtsmen. Good salaries with pension 


and profit-sharing schemes 
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SITUATIONS VACANT Structural draughtsmen re 
quired. Knowledge of precast concrete products and pre 
fabricated building construction an advantage Canteen 
facilities and pension scheme Apply, stating experience, 
and salary required, to Stent Precast Concrete, Lrp 
Dagenham Dock, Essex 


SITUATIONS VACANT Consulting structural engineers 
in new modern offices conveniently situated in Central 
Liverpool have vacancies for reinforced concrete and 
structural steel designer-detailers, in the salary range of 
£600 -{ 800 per annum Special opportunities exist for thos« 
interested in nuclear energy projects, and appointments 
in this field carry additional increments in salary 

tions offered are permanent with excellent prospects 

bonus and superannuation schemes are in operation 
Apply in confidence, giving age and full details of exper 

ence, to Box 4321, Concrere anp CownsTRUCTIONAL 
ENGINEERIN 14 Dartmouth Street, London, S.W.1 


Opportunity for 
Reinforced Concrete Designers... 


to join the staff of 


BRC¢ 


There are vacancies for Reinforced Concrete 
Designers and Detailers at our Head Office and 
at most of our Design Offices in 

LONDON - BRISTOL: LEEDS - LIVERPOOL 
NEWCASTLE ~ GLASGOW - DUBLIN 

We also have a few openings for Student 
Apprentices of good educativnal standard and for 
Students who have just completed the Higher 
National Certificate Course 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer 
A. P. MASON, B.Sc... M1.C#., Mj Strutt, M.A8CE 





PARTNERSHIP. 


PARTNERSHIP. Well-qualified h chartered 
engineer, resident in Lreland, requires connection wit! 
of consultants with view to partnership or 
Structural work, water engineering, and intere 
Capital available In confidence to Box 4314 

AND CONSTRUCTIONAL EnGInerRine, 14 Darts 
London, S.W.1 


PATENT 
PATENT The Propriet f British Patent Specificatior 
No. 743,406, possessing a working model suitable { 
demonstration, wishes to sell his hts Invention relates 
to the manufacture of prestressed concrete beams, columns 
and piles. Box 4310, Concre . I 1ONAL 
ENGINEERING, 14 Dartmouth Stre 


FOR SALE. 


FOR SALE. Steel guctering 
E. Sternens & Son Lrp 
Clerkenwell 1731 


FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light and 
heavy), 30 ft. to 150 ft. high, for immediate hire. Brit 
wan's, 21 Hobart House, Grosvenor Place, London, S.W.1 
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“HOW TO MAKE GOOD CONCRETE” 


By H. N. WALSH, M.E., D.I.C., M.Inst.C.E.I. 


New Edition 1955. 
In accordance with the latest British Standards. 


108 pages. 12 tables. 17 grading curves. 30 illustrations. Price 8s.: by post, 8s. 6d. 
1.90 dollars in Canada and U.S.A. 


XPLAINS, in simple language, the principles of making concrete; how stronger concrete 

can be obtained with any given aggregate, how cement can be saved, and how to 
make certain that the same yield of concrete per bag of cement is always obtained so long 
as the proportions are the same. A feature is a Specification which protects the engineer 
against defects in the work and the contractor or products maker against unreasonable 
demands. 


I. THe PROBLEM AND ITs SotvuTion. II. Generat Consiperations. III. Funpa- 
MENTAL CONSIDERATIONS. IV. QuaLITY OF MATERIALS. V. MEASUREMENT. VI. SIEVE 
AnaLyses. VII. Proportioninc. VIII. Type GRapDINGS FOR }j-IN. AGGREGATES 
IX. Type GRADINGS FOR 14-IN. AGGREGATES. X. TYPE GRADINGS FOR 2-IN. AND 3-IN. 
AGGREGATES. XI. Fine anp Coarse AGGreGatTES. XII. ONE VOLUME OF SAND TO 
Two VotumEs oF COARSE AGGREGATE. XIII. Decipinc Proportions. XIV. SPEcIFICA- 
Tion. XV. Worxs ContTROL. 


APPENDIXES.—(1) Sampling the aggregate. (2) Particle size. (3) Aggregate passing a 
No. 200 sieve. (4) Measurement of shape. (5) Determination of impurities. (6) Test 
for consistency. (7) Test cubes. (8) Increase of strength with age. (9) Laboratory 
trial mixture : Form of Record. (10) Glossary. 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.! 











“Steel Reinforcement: Cutting, Bending & Fixing” 


BY L. A. DISNEY. 


A practical work by a thoroughly experienced 
author. 100 illustratiors from actual work 
Chapters include : (1) The reasons for reinforce- 
ment; (2) Types of reinforcement ; (3) Order- 
ing the steel; (4) Unloading, sorting and stack- 
ing; (5) Arrangement of plant on the site ; 
(6) How to read working drawings and bending 
schedules; (7) Methods of cutting bars ; 
(8) Methods of bending ; (9) Methods of fixing 
Many hints and tips from practical experience 

64 pages Price, 6s.; by post, 6s. 6d. 
$1.50 in North America. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH ST., LONDON, S.W.! 
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Besides setting new high 
standards in tensile and 
RL% bond strength, the 
i 7) TENTOR BAR possesses 
two other advantages 
that are of outstanding 


importance to all 


YOUR JOB COSTS LESS 
AND ALWAYS PROCEEDS 
TO PROGRAMME 

WHEN YOU SPECIFY 
TENTOR BARS 


ENTOR BAR 
Company Limited 
43, Upper Grosvenor St., London, W_1 
; ¢* GROsvenor 8ror 


Complete technical information 
Tentor is manufactured by E me is freely available and will 
Guest Keen & Nettlefolds (South Wales) Led., Cardiff. a «gladly be sent on request. 
McCall & Co. (Sheffield) Led., Templeborough, Sheffield, r 
The United Steel Companies Led., Sheffield. 
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SRISTOL LONDON 


Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 
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REINFORCED CONCRETE {[S 
CONSTRUCTION AT ITS BEST 
for experienced 


engineers in several 
of our design offices. 


1 PLU ere 


The British Reinforced Concrete Engineering Co. Ltd., Stafford 
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